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is capable of an average speed of 7% knots under favor- 
able conditions. 
during the last ten years has been $2,160 (£442)—a total 
of $21,600 (£4,420), or 34 percent of the original cost. 


About $2,000 (£410) will be required for repairs at the 


The average annual cost for repairs 


end of the present season. 

Apart from the unfitness of these vessels for their 
work and from the danger of operating them in heavy 
weather, another feature which militates against their 
continuance in service is the costly waste of time which 
On ac- 
count of their slow speed and the impossibility of stay- 


results from a lack of funds for their operation. 


ing at sea in any but moderate weather, their actual out- 
put is reduced by nearly 20 percent. Furthermore, as the 
Coast and Geodetic Survey is not provided with sufficient 
funds to keep the vessels in service continually, the 
McArthur, for instance, was idle for 25 percent of the 
last fiscal year, the Gedney was idle for three months 
from lack of funds, and the other ships have suffered 
accordingly. 

It is proposed to replace these vessels with seaworthy 
steamers 130 feet long, of about 500 gross tons, driven by 
twin screws actuated by compound engines supplied with 
steam from watertube oil-burning boilers, and fitted with 
electricity for wireless signals, lights and complete auxil- 
iaries, including a refrigerating plant. Comfortable and 
sanitary quarters and sufficient working space will be 
provided for the crews and officers. Such vessels would 
be able to go on cruises of six or seven months’ duration 
in places remote from settled regions, and they could carry 
an outfit capable of meeting emergencies. As an appro- 
priation of only $500,000 (£102,500) is being asked for 
these new vessels, Congress should speedily make the 


necessary appropriation to meet this imperative need. 


Electrical Propulsion on Battleships 
The confidence evidenced by the Navy Department in 
the future of electrical propulsion as applied to battle- 
ships apparently is well founded when it is known that 
in the case of the naval collier Jupiter, where the instal- 
lation of electric drive proved entirely successful, the 
builders of the machinery themselves did not wholly ap- 
prove of this installation; for, while they were absolutely 
confident of its success, they knew that such an installa- 
tion did not offer the possibilities for demonstrating the 
special advantages of electrical drive to such an extent 
as would be the case on a battleship. The Jupiter was a 
one-speed boat; that is, she was designed for economical 
operation at a single speed, whereas, in the case of a 
battleship, it is of great importance that the machinery 
shall operate economically at a slow or cruising speed 
and, at the same time, be capable of operating at full 
With electric 
6 will be possible to get the same, or even better, 
‘\a cruising speed of, say, 12 knots as at the full 
\o% knots, whereas in 


seed with the best possible economy. 


a direct turbine-driven 
(ie economy which is obtained at full speed 
mointained at cruising speeds. 
\ 
\ 


| 


geared cruising turbines. 
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A splendid opportunity for comparison will be offered 
between the California, fitted with electric drive, and the 
Pennsylvania, fitted with direct connected turbines and 
On the Pennsylvania an ef- 
ficiency of about 61 percent will probably be obtained, the 
propellers turning at 220 revolutions per minute, while 
on the California an efficiency as high as 75 percent is 
confidently expected, the revolutions of the propellers be- 
ing only 160 per minute. The slower turning propellers 
will offer an opportunity to regain a part of the losses in 
the electrical transmission on account of the increased 
efficiency of the slow-running propellers. The claims of 
75 percent, and even more, for the efficiency of electric 
drive, are founded on results already obtained with simi- 
lar machinery in shore installations, and are very favor- 
able as compared with the figures for the efficiency of 
direct turbine drive as already obtained from the >pera- 
tion of such vessels as the Lusitania and a number of 
naval vessels where an efficiency of 63 percent was ob- 
tained. 

One of the first points to be considered in the installa- 
On a battleship 
the machinery will consist of two turbo generators run- 


tion of electric drive is its reliability. 


ning at a maximum speed of about 2,000 revolutions, gen- 
erating current at about 3,000 volts, and four induction/ 
motors of the double squirrel cage type arranged on fou) 
shafts. The stators of the motors will be fitted with pole 
changers which will give the motors two different num- 
bers of poles, and, consequently, two speed reductions. 
In such an installation, reliability is gained from the fact 


that the installation is in duplicate and the breakdown of 


one engine does not affect the ship except at high speeds. 
With only one turbo generator in operation the ship can 
run in a perfectly normal manner with normal efficiency 
up to a speed of about 19 knots. As pointed out by Mr. 
W. L. R. Emmet in the discussion of the paper on elec- 
trical propulsion presented at the naval architects’ meet- 
ing, electrical machinery is not exactly a unit, it is a col- 
lection or combination of various parts, so arranged that 
it is practically impossible for the entire installation of 
machinery to be completely wrecked. Under intelligent 
care the generator can be made to run even if many 
things happen to it. Reliability is also gained from the 
fact that the turbines always operate in one direction and 
the danger of blading trouble is thereby reduced to a 
minimum. There is also a gain in efficiency in backing, 
whereas in any other form of drive losses are bound to 
occur in reversing the engines. According to Mr. Emmet, 
gains in economy are also possible with the electric drive 


Al- 
though the auxiliaries in the electric-driven Jupiter proved 


by improvement in the operation of the auxiliaries. 


more economical than those in her sister ships, the steam 
consumption for the auxiliaries was, nevertheless, far be- 
yond reason. To improve these conditions on a battle- 
ship installation it is proposed to install a turbine-driven 
exciter of large enough capacity to furnish “the current 
for operating the auxiliaries, and thereby materially. re- 


duce the water rate of the auxiliaries. 
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New United States Revenue Cutters 


Description of the Hull and Machinery of the Latest Revy= 
enue Cutters Now Under Construction at Newport News 


The two new United States revenue cutters now being 
built by the Newport News Shipbuilding & Dry Dock Com- 
pany, Newport News, Va., are sister ships, each 165 feet 
6 inches long overall, 150 feet long between perpendiculars, 
32 feet beam molded, with a depth of 20 feet 9 inches. 
Their displacement at a mean draft of 11 feet 6 inches, 
with 200 tons of coal, 13,000 gallons of fresh water and 12 
tons of stores on board will be goo tons. They are of the 


quarters for the officers are alongside the engine and boiler 
hatches. 

On the berth deck forward is a storeroom and the ship’s 
prison. Aft of this is space for the crew, and still aft of 
this on the port side, quarters for the petty officers, and 
on the starboard side the warrant officers’ mess. The ma- 
chinery space is taken up first by an athwartship coal 
bunker of 98 tons capacity, then the boiler room with wing 
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Fig. 2—Outboard Profile of the New Revenue Cutters 


flush deck type, with the schooner rig, and accommoda- 
tions are provided for eight officers and a crew of sixty 
men. 

One of the vessels has been designed to replace the 
revenue cutter Woodbury, stationed at Portland, Me., and 
the other to replace the old cutter Winona, now stationed 
at Mobile, Ala. The only difference between the two ships 
is that the cutter for service on the coast of Maine will 
be especially fitted for breaking ice in the harbors and 
along the coast of Maine. Both vessels will be fitted with 
every modern means of rendering aid to vessels in dis- 
tress, of destroying derelicts and for other purposes of the 
revenue cutter service. 


GENERAL ARRANGEMENT 


The hull of each vessel is subdivided by 7 watertight 
bulkheads, all of which, with the exception of two just aft 
of the forward collision bulkhead, extend to the upper 
deck. There are three decks, designated as the upper deck, 
main deck and berth deck. The upper deck is a flush deck 
and on it amidships is a steel deck house containing at the 
forward end the navigating office, over which are the pilot 
house and chart room. Aft of the navigating office is the 
galley and radio room, with the petty officers’ quarters ar- 
ranged just forward of the engine room hatch. The 
main companionway is in an after deck house. 

On the main deck forward are the lamp and paint rooms, 
the boatswain’s locker and then the crew spaces. Aft of 
the crew spaces are quarters for the petty officers and a 
refrigerating’ room, immediately aft of which is the crew's 
pantry. The main cabin is aft on this deck, while the 


bunkers on each side, after which is the engine room and 
then the ward room, and finally space for stores. 


HuLt CoNSTRUCTION 


The stem is of cast steel in two parts, webs being worked 
inside the castings to take the keel, floors and decks. The 
stern frame, consisting of the propeller post and rudder 
post and the parts between them forming the counter and 
shoe, is a steel forging, the propeller post being 6% inches 
wide by 4 inches thick, and the rudder post of the same 
size, pear-shaped on the forward side and provided with 
stops to prevent the rudder from swinging more than 40 
degrees each side of the centerline. 

The rudder is of the double plate type, the frame being 
forged solid in one piece, covered with 12-pound plates 
riveted through the frame and calked. 

The frames are 4 inches by 3 inches by 8.5 pounds an- 
gles, joggled at the outside plating laps to avoid the use 
of liners at the frames. In the bow the frames are spaced 
16 inches and throughout the rest of the vessel 24 inches 
apart. The frames in general are continuous from the 
keel to the under side of the upper deck plating. The 
reverse frames are 3 inches by 3 inches by 7.2 pound an- 
gles for a half length amidships, reduced to 3 inches by 3 
inches by 6.1 pounds at the ends. The reverse frames in 
the boiler room bilges, however, are increased to 3% 
inches by 3 inches by 7.9 pounds. Forward of frame 8 
the reverse frames were run to the main deck beam 
brackets, except on every third frame they will run to the 
under side of the upper deck beams. Abaft frame 8 the 
odd-numbered reverse frames will run to the main deck 
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brackets and the even-numbered reverse frames to the 
upper deck beams. 

The floors for half length amidships will be 16-pound 
plates reduced to 14 pounds at the ends, while in the boiler 
room and bilges inboard of the coal bunker bulkheads and 
not in reserve feed water tanks, the floors will be 20-pound 
plates. In the engine room, they will be 18-pound plates. 
In general, the floors are 22 inches depth at the throat. 

Web frames will be located in the bunker and engine 
spaces as shown on the plans. The frame angles will be 
single 4 inches by 3 inches by 8.5 pounds, and the inner 
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Fig. 3.—Midship Section 


angle will also be single of the same size, the plate being 
of 16 pounds, 14 inches depth. The web frames extend 
from the coal bunker bulkhead or vertical keel, as the case 
may be, to the under side of the main deck. 

In addition to the vertical keel there are two longitudi- 
nals on each side of the keel. The plating of the first longi- 
tudinal is 20 pounds in the boiler room, 18 pounds in the 
engine room and 14 pounds elsewhere. The longitudinal is 
continuous in wake of the fresh water tanks and through- 
out the boiler room. Elsewhere the plating is intercostal. 
The angles of the longitudinal are as shown in the mid- 
ship section. The second longitudinal is worked as a can- 
tinuation of the fore and aft coal bunker bulkheads and 
is of 14-pound plate worked intercostal. 

The vertical keel, which extends from frame 4 to 69, is 
in general 26 inches deep, although increased in depth in 
the boiler and engine room. The outer angles are double 
3% inches by 3% by 8.5 pounds continuous throughout. 
The inner angles are of the same size, continuous between 
frames 32 and 60, and the boiler and engine rooms. The 
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vertical keel plates are 20 pounds in the boiler room and. 
18 pounds in the engine room, reduced in steps to 14 
pounds at the ends. 

The shell plating is worked in in and out strakes of the 
weights shown on the midship sections. The watertight 
bulkheads are built in horizontal strakes and stiffened by 
vertical angles spaced 24 inches apart. In the collision 
bulkheads the lower strake is 14-pound plating, above 
which is 12-pound plating to the main deck, while above 
that the plating is 10 pounds. Other transverse bulkheads 
below the main deck have the lower strake of 14 pounds 
and all strakes above 10-pound plating, except that the 
lowest strake of coal bunker bulkheads will be 16-pound 
plating. 

PROPELLING MACHINERY 

The main engine is of the vertical inverted cylinder 
direct-acting triple expansion type with cylinders 17, 27 
and 44 inches diameter, with a common stroke of 30 
inches. The engine is designed to develop about 1,000 
indicated horsepower at normal speed. The valves are 
of the piston type for all cylinders, the valves being 
worked by Stevenson link motions with double bar links. 
The framing of the engine consists of three wrought steel 
front columns and three cast iron columns at the back. 
The bedplate is of cast iron supported on a wrought steel 
foundation built up from the frames of the vessel. The 
crank line and propeller shafts, the piston rods, connecting 
rods and working parts generally are of mild open-hearth 
steel. 

The crank shaft is of the built-up type, while all other 
shafting is forged solid in one piece. The thrust shaft is 
forged in one section 834 inches diameter. The propeller 
shaft is 9% inches diameter. There are six bearings for 
the crank shaft, each 834 inches diameter by 10 inches 
long, with the exception of the after low-pressure bear- 
ing, which is 834 inches diameter and 12 inches long. The 
stern tube is in one section with bearings at each end of the 
tube. The after bearing is 3 feet long and the forward 
bearing 2 feet long. The propeller is of cast steel with 
four blades of the built-up type, the diameter being about 
10 feet 6 inches. 

The engine is fitted with a reversing gear consisting of 
a steam cylinder 9 inches in diameter and 16 inches stroke, 
secured to the back side of the high-pressure back column. 
A turning gear is fitted to the crank shaft of the engine 
for turning it by hand. 

The condenser is made with a cast iron shell 5g inch 
thick, 7 feet 31% inches long between tube sheets and 3 
feet 6 inches inside diameter. The condenser tube sheets 
are of rolled bronze, 1 inch thick, and there will be about 
I,112 seamless drawn condenser tubes 56 inch outside di- 
ameter No. 18 U. S. S. G. thick, and 6 feet 8 inches long 
inside of the tube sheets, forming a cooling surface of 
about 1,328 square feet. 

A combined feed and filter tank with a capacity of about 
300 gallons is placed in the engine room, as shown on the 
general plans, and so arranged that the water from the air 
pump will be discharged at the top and then filtered suc- 
cessively through the divisions in the tank from the top, 
so that the filtering material will be readily accessible. A 
feed water heater, using auxiliary exhaust steam, is also 
installed in the engine room. 

The pumps installed in each ship include the following: 

One main circulating, vertical centrifugal, 24-inch run- 
ner, 5-inch by 6-inch engine. 

One main air, vertical, single-acting, attached, 20 inches 
diameter by 11 inches stroke. 

One main feed, vertical piston, double-actmg, simplex, 
ro inches by 6 inches by 12 inches. 
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One fire and wrecking, vertical piston, double-acting, 
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simplex, 18 inches by 10 inches by 18 inches. 


Two bilge (attached), vertical, single-acting, 3% inches 


diameter by 11 inches stroke. 
One hand deck, double acting, 5 inches diameter. 


One general service, horizontal, double-acting, duplex, 
composition water end, 714 inches by 6 inches by 10 inches. 


, Air Pump 
20 Dia.x 11 Strok 


334 Bilge Pump 
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total grate surface, 123 square feet; length of tubes, g feet; 


total heating surface, about 4,400 square feet. 


The steam and water drums are 42 inches inside diam- 


eter and the tubes, which are straight, 2 inches in diam- 
eter except the bottom row, which are 4 inches in diam- 


eter. 


The stack is 47 feet high above the grates and 4 
feet 11 inches inside diameter. 


An evaporating plant, capable of producing about 2,300 
gallons of water per twenty-four hours, is installed, steam 


being taken from the auxiliary steam pipe. 


The circulat- 


ing water is by-passed from the sanitary pump. 
There are two electric generating sets installed in such 
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8 Dia. Receiver 
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One fresh water, vertical, double-acting, 3% inches by 


3% inches by 6 inches. 


Steam is supplied at 180 pounds working pressure by 
two watertube boilers located in a single boiler room. The 


general dimensions of the boilers are as follows: 


Length over casing at bottom, 10 feet; width over cas- 
ing, 12 feet; height to center of drum, 9 feet Io inches; 


Fig. 4.—Main Engine 
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a manner that either may be used to light the vessel and 
operate the searchlight, electric fans, shop tools and motor 
generator of the radio apparatus. 

The main generating set is a 15-kilowatt, 125-volt direct- 
connected unit, driven by a reciprocating engine, while the 
auxiliary set is of 7%4 kilowatts, 125 volts, actuated by a 
turbine. 


Naval Architects Annual Meeting 


Upbuilding of the American Merchant Marine Discussed—Safety 
of Life at Sea and New Developments in Ship Propulsion 


The twenty-second annual meeting of the Society of 
Naval Architects and Marine Engineers was held at the 
Engineering Societies Building, New York, December 
1o and 11. On account of the illness of Colonel Robert 
M. Thompson, President of the Society, Stevenson Taylor 
presided at the meeting and read the presidential address. 

The annual report of the secretary-treasurer showed the 
membership of the Society at the close of the annual 
meeting in 1913 to be 812. During the year five deaths 
occurred and sixteen members resigned, making the mem- 
bership on November 1, 1914, 791. At the opening session 
of the twenty-second annual meeting 38 new members 
were elected, and before the close of the meeting several 
other applicants were elected to membership. The finan- 
cial condition of the society was shown to be in excellent 
condition, the total resources amounting to $26,440.44 
(£5,425) and the total liabilities to $575 (£118), making 
the society’s present worth on October 31, 1914, $25,865.44 
(£5,307). 

The following deaths were recorded during the year: 
James G. Winship, Thomas Dolan, Gilbert N. McMillan, 
George N. Gardiner, Naoji Tomikawa. 

Several changes were made in the constitution and by- 
laws of the society relating chiefly to the election of 
members of the Council and the management of the so- 
ciety. The following were elected vice-presidents for the 
term expiring December 31, 1917: W. I. Babcock, Rear 
Admiral W. L. Capps, Prof. W. F. Durand, Rear Admiral 
D. W. Taylor. Members of the Council for the term ex- 
piring December 31, 1917, were elected as follows: J. E. 
Dentony) Di sre Cox PEL eashercusons rote GaLioneea- 
body, F. L. Du Bosque, Prof. H. L. Sadler, H. S. Grove 
and H. L. Aldrich. 

Rrear Admiral W. L. Capps, former chief constructor, 
U. S. N., was elected a life member of the society. 

An expression of the society’s attitude towards the up- 
building of the American merchant marine was made in 
the following preamble and resolution adopted by the so- 
ciety in the course of the meeting: 


Preamble and Resolution Adopted by the Society 


“Tt is beyond dispute that the development of the foreign 
commerce of a nation such as ours is seriously hampered 
so long as the carriage of that commerce depends upon 
the convenience and ability of foreign carriers; nor can 
it be denied that our nation has been paying tribute to 
foreign nations to perpetuate such foreign supremacy, to 
the detriment of individual opportunity and of our estab- 
lished system of wages and conditions of living. 

“This Society, which has for its aim the advancement of 
the art of shipbuilding, takes this opportunity of submit- 
ting a recommendation to the President and Congress on 
the recognized necessity for rehabilitating our foreign 
service merchant marine. 

“Resolved, that the interests of an important industry, 
involving both capital and labor, can be best served by 
encouraging shipbuilding in American shipyards and the 
operation of such ships under the American flag, and that 
any legislation relating to our merchant marine should 
recognize and increase the advantage of our nation’s gen- 
eral system of industrial development. Therefore, it is 
believed that such additional legislation as may be enacted 
should have in view the relief of existing burdens and take 
account of the unquestioned additional cost of operating 


ships in accordance with the laws and industrial policy of 
our country. 

“To this end the society begs to offer its assistance in the 
consideration of technical matters or in any other way 
which the President and Congress may deem appropriate.” 

Morning and afternoon sessions were held on each day 
of the meeting, and on the evening of December 11 about 
300 attended the annual banquet of the society held at the 
Waldorf-Astoria Hotel. 

The following papers were read and discussed at the 
meeting: 


International Conference on Safety of Life at Sea 
BY HON. E. T. CHAMBERLAIN 
ABSTRACT 


This monograph outlines briefly the organization of the 
London International Conference on Safety of Life at 
Sea and discusses briefly the general principles upon 
which the International Convention is based. Attention 
is invited to the following paragraphs: 

The aim of the London Conference above all else was to 
demonstrate the willingness and ability of nations to 
agree upon standards of safety for ocean travel, then of 
their willingness to recognize the good faith of one an- 
other in agreeing to live up to those standards. This aim 
was attained in two articles, 60 and 61, and the balance 
of the work of the Conference related to details, impor- 
tant in many respects, but necessarily incomplete. The 
step taken is a long’ advance in substance and principle 
over the practice of the past fifty years of enforcing uni- 
form rules for preventing collisions at sea, and it begins 
an era in maritime affairs. 

Articles 60 and 61 seem of especial interest to the So- 
ciety of Naval Architects and Marine Engineers. The 
establishment of international standards of safety, coupled 
with the obligation upon each nation to guarantee that its 
own ships comply fully with the requirements of such 
standards, offers both positive and negative advantages 
to the successful prosecution of their work by a body of 
trained men such as compose the Society. The London 
Convention furnishes an impetus to high grade construc- 
tion work in that it secures for such work international 
recognition. More than mere formality is intended by 
Article 64 of the Convention, by which the governments of . 
the maritime powers agree to communicate to one another 
“all information which they possess affecting safety of life 
on those of their vessels which are subject to the rules of 
the Convention, provided always that such information is 
not of a confidential nature.” This article was intended to 
mean that the best results of the best thought of ship and 
engine builders shall be exchanged between nations for 
critical study with a view to their incorporation, if prac- 
ticable, into the rules fixing international standards of 
construction, and to facilitate this result the Convention 
in Article 74 provides “the governments may through the 
diplomatic channel introduce into this Convention, by com- 
mon consent and at any time, improvements which may be 
judged useful or necessary.” 

The Convention applies to mechanically propelled ocean 
vessels (steam, motor and internal-combustion engines) 
which carry more than twelve passengers, in foreign trade 
between the nations which ratify the Convention. Each 
nation, of course, reserves its coasting trade for its own 
legislation. Each nation is at liberty to exempt from the 
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rules of the Convention vessels which go less than two 
hundred miles from the nearest coast. This exemption 
was drawn principally to cover the trade across the chan- 
ned between Great Britain and the Continent, which from 
Brest to the river Elbe has been described as “home trade” 
for many years in British laws. It would, of course, cover 
trade on the Baltic and on the Mediterranean if the 
nations with coasts on those seas deem it wise to exempt 
those trades. Trade on our Great Lakes is, of course, re- 
served from the operations of the Convention. 

The American delegation at the outset favored the 
preparation of a convention which should also apply to 
freight steamers. It soon became evident, however, that 
to draft the different rules required for freight steamers 
would unduly prolong the conference, and would also so 
overload the conference that much less satisfactory con- 
clusions as to passenger steamers could be reached. This 
difficulty was particularly serious in the matter of hull 
construction, where the problems connected with cargo 
are somewhat different from those connected with pas- 
senger steamers. 

_ The Conyention was to have been ratified not later than 
“December 31, 1914, and was to have taken effect on July 
I, 1915, but the situation, of course, has been entirely 
changed by the events of August. Undoubtedly it will be 
necessary to extend by common consent beyond December 
31, 1914, the period for the exchange of ratifications, and 
beyond July 1, 1915, the date when the Convention shall 
go into effect. 


Safety of Life at Sea—Application of Subdivision Rules 
Adopted at International Conference 


BY JAMES DONALD 
ABSTRACT 


After giving a brief statement of the work of the In- 
ternational Conference, the author designates which ves- 
sels in the United States will be affected by the conven- 
tion. These vessels include. existing or new passenger 
vessels which are or will be engaged in trades between 
the United States and the ports of any of the High-Con- 
tracting Parties of the International Convention, between 
the United States and the Philippines and between the 
United States and the Canal Zone. The existing vessels 
actually affected will be a few steamers trading between 
the west coast of the United States and the Philippines, a 
few in the transatlantic trade and the foreign steamers 
that may be registered under the new act approved on 
August 18, 1914. The Convention requirements will also 
be applied to all new passenger vessels which will be built 
for the foreign trade. ; 

As the United States coastwise vessels do not come 
under this Convention, the author considers it advisable 
to consider such vessels with special regard to increased 
safety at sea. In order to show how the Convention 
requirements would affect a vessel in the coastwise trade, 
a typical passenger and freight steamer as used on the 
east coast of the United States is taken for investigation. 
It is found that this vessel, if affected by the Convention, 
will require two more bulkheads fitted forward unless the 
machinery space is placed further forward, or other ar- 
rangements made. This vessel will also require two 
watertight bulkheads in the after hold and to be fitted 


with a double bottom all fore-and-aft, whereas this vessel ° 


has only a double bottom in the engine room. If this 
vessel were built to conform to the Convention require- 
ments, it will be seen from this example how some of the 
coastwise passenger and freight steamers would require 
more bulkheads in the hold and ’tween decks, the vessels 
would require more depth so as to allow of a double bot- 
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tom being fitted, and to allow of the arrangement of the 
doors in watertight bulkheads, and through the vessel’s 
side to be above the load waterline. It should be noted 
that in vessels where the watertight bulkheads are ar- 
ranged according to the Steamboat Inspection Rules, the 
vessel will founder if she has any two adjoining compart- 
ments flooded. 

In order to improve the conditions of safety of life in 
United States vessels, it is suggested that the question of 
increased safety in coastwise vessels should be considered 
by the Department of Commerce on the basis of the Con- 
vention, or even on a basis insuring greater safety than 
contained therein. In order to assist in the application of 
the Convention requirements, the following suggestions 
are made: 

1. That statutory load line or freeboard legislation 
should be enacted. 

2. That curves of floodable lengths should be con- 
structed and issued by the Department of Commerce for 
standard types of the United States vessels. 

3. That a detailed description of the “criterion of ser- 
vice” in Regulation Article VIII be given after this has 
formed the subject of further study, as suggested by the 
Convention. 


Safety of Life from Fire at Sea 
BY W. 0. TEAGUE 
ABSTRACT 


Widespread interest is now being taken in the United 
States in the movement to safeguard the traveling public 
from injuries and loss of life, particularly as regards 
transportation on land. Safety of life at sea is, however, 
receiving considerably more attention than in former 
years, except as regards the possibility of loss of life from 
fire, and the object of my paper is also to create interest 
in this important feature of the safety campaign. The 
greatest degree of safety can be obtained by the use of 
automatic sprinklers at a small additional expense, the 
sprinkler system to be constantly under water pressure, 
so that the supply will be automatic in case of fire. 

I have given statistics showing that the loss of life from 
this source is a serious one and have briefly described 
several typical fires to illustrate the horror of this greatest 
of all the many perils of the sea. 

In tracing out the history of fire preventioh and protec- 
tion on shipboard, it is evident that these matters have not 
received as much attention, nor advanced as rapidly, as 
on land, where statistics show practically no loss of life 
in factories properly constructed and protected. Similar 
safeguards are applicable to vessels, but general use of 
them has not yet begun, evidently due to the increased 
cost. 

The principal improvements to be encouraged are the 
use of steel and other non-combustible materials in place 
of wood in the construction of vessels and the installation 
of automatic sprinklers, which appliance on land has 
proved to be the most efficient fire extinguishing agent. 

I believe that these improvements can be most quickly 
brought about by some form of subsidy, or by educating 
the public to demand all practicable safeguards. 


Launching Data for a Battleship 
BY NAVAL CONSTRUCTOR JOHN G. TAWRESEY, U. S. N. 
ABSTRACT 


The launching of a great ship is always a matter of in- 
terest to the profession, and one of anxiety to those 
responsible. The experience from an unbroken series of 
successful launches, backed by the knowledge that every 


10 INTERNATIONAL MARINE ENGINEERING 


condition has been investigated and every precaution 
taken, is not sufficient to entirely banish the thought that 
there may be some unusual factor for which allowance 
has not been made. The data for some previous vessel, 
especially one of corresponding dimensions and weight, are 
the basis of the launching arrangements adopted for a 
new vessel; and the great value of such data, when full 
and reliable, is considered sufficient reason for adding the 
following notes on the launching of a battleship to the 
valuable papers on launching already contained in the 
Transactions of the Society. 

The launch of the Oklahoma was entirely successful, 
and the statement of data is presented as showing regular 
practice, not as an example of novel methods. The ar- 
rangement for distributing the pressure at the fore poppets 
is effective, and is presented as an alternative to the use 
of crushing-chocks. Checking arrangements were not 
used. It may be worth noting that the retarding effect of 
rope stops, as generally used for checking, is greater than 
the work done in stretching and breaking the stops. 

The moving-picture method of observation was success- 
ful and is accurate. The arrangement used is fully de- 
scribed in the paper, also a more convenient arrangement 
recommended for any future observations. Attention is 
invited especially to the enlarged part of a curve deter- 
mined photographically, and to the closeness with which 
the usual stop-watch observations correspond to this 
curve. The proof of accuracy is the agreement of the 
distance between stations as determined from the micro- 
scope readings from the film, and the known distances 
apart at which they were located. 

The distance the vessel ran beyond the calculated point 
before pivoting actually occurred is interesting. It is 
caused mainly by the effect of the wave on the distribu- 
tion of displacement, and tends to somewhat increase the 
pressure on the fore poppets when the vessel lifts. The 
form of wave profile on the ship just before pivoting, also 
the very small movements just at the start of motion, are 
suggested as interesting parts of the launching operation 
for further investigation by the photographic method. 

It is not suggested that moving-picture data are desirable 
for all launches; the curves show that stop-watch obser- 
vations, carefully made, give reliable information. It is 
to be noted, however, that dimensions and launching 
weights change; practices, precautions and other launch- 
ing conditions change; the kind and quality of materials 
that must be used change; and it is advisable that launch- 
ings be rigidly investigated from time to time and that 
accurate observations and records be made. Photographic 
methods offer advantages to that end. 


LauncHinG Data, U. S. S. OktaHomMa 


IVDO Ot WEEAls sb cc00b0ccacc0b0006 Battleship, First Line 
Bil densaeeeee New York Shipbuilding Co., Camden. N. J. 
Dateiofplaunchthatern.:cnceeenee rer March 23, 1914 
PrincipaAL Dimensions, Etc. 
Kength) between perpendicularsy4ss-- enaeeeac 575 feet 
Breadth on load waterline............. 95 feet 2% inches 
Mieany dia ttignre on ver nicn cose aera rebar cin 28 feet 6 inches 
Displacement yarracrseny iva ioe 27,500 tons 
Percentage completion at time of launch....... 61 percent 
Wierghtssworkedtintomvesselanranertcniaecerne 11,765 tons 
MemporanyaweightsongbOandmer rere er tier ier 85 tons 
Menmtoolswandadiunnacenneeenee terrier terion: 115 tons 
ILE Koro bbe GRANISS coccocccag0cn00ss0000 00000000 470 tons 
otalflaunchincawelchtenenera eee renee 12,435 tons 
Draft after launching, forward.......... 13 feet 7 inches 


Dratiwatterlaunchinomanteneren erect 16 feet 4 inches 


JANUARY, IQI5 
Buitpinc Sire, LAUNCHING Ways, CRADLE, ETc. 

Declivity of building slip, per foot............ 11/16 inch 
Declivity of keel blocks, per foot.............. 11/16 inch 
Length of ground ways over all................. 644 feet 
Length of ground ways submerged.............. 167 feet 
Width of ground ways (each)................. 60 inches 
Dhicknessof eroundswayshaaeee eee eee 16 inches 
Declivity of ground ways, per foot............ 11/16 inch 
Cerrar OL ANOINGl WEHVS.0000006060000000000000006 None 


Inclination of ground ways, transverse, per foot. ..3@ inch 
Spread of ground ways, center to center. .28 feet 6 inches 


Material of ground ways..... Yellow pine faced with oak 
Length of sliding ways over all................. ..473, feet 
Length of sliding. ways, effectivessass sss ioe. 465 feet 
MhicknessjorslidineswaySneeeeeeeoree ieee 15 inches 
Maximum width of sliding ways............. 58% inches 
Effective width of sliding ways................ 57 inches 
Beaningcareargacsauecve weit ones einer: 4,420 square feet 
Material of sliding ways...... Yellow pine faced with. oak 
Length over which poppets distribute pivoting pressure, 
23 feet 


Area'under poppets to take pivoting pressure, 
220 square feet 
Projected length of curved bearing surface under fore 
POPPCtS ups enya eeNehe e yetae toner ety: 21 feet 9 inches 
Projected area of trunnion segment to take pivoting 
PEESSUITE Hin, vei Ree eps ous tie geyeiePne net elton: 208 square feet 


“Number of wedges, spaced 17-inch centers........... 590 


Wedges, oak, 9 feet by 614 inches, tapered ™% inch 
per foot. 
After end of sliding ways at start, up from water’s 
210 (94 Sa NER tani AAS MANNS Otome 6 feet 
After edge of rudder at start, up from intersection of 
prolonged keel line and water, about.......... 9 feet 
After perpendicular to after poppet bearing on ways, 
66 feet 
After perpendicular to after poppet bearing on ship, 
78 feet 
Forward perpendicular to forward end of sliding ways, 
44 feet 
Forward perpendicular to center of fore poppets. .59 feet 
Means for distributing pressure at fore poppets, 
Rocker formed as a segment of a trunnion 


PRESSURE, VELOCITY, COEFFICIENTS, Etc. 


Total weight on ground ways................ 12,435 tons 
InitialspressurespersquanremtOOteenrie i oirrit 2.82 tons 
Maximum pressure per square foot over ground way 
C10dS)y, deiseestsrsisrev one copie es cue crestor iemereh earth aecueenahe 5.3 tons 
Center of gravity forward of center between perpen- 
digularsy 9. Sarsacc re. ttice bedn see wer eee ae tne 7.9 feet 
Distance traveled to calculated pivoting......... 459 feet 
Distance traveled to observed pivoting.......... 569 feet 
Distance traveled from calculated pivoting to end of 
WAYS ic lanceolate Ne tate Ol ven Sted NESTS RC NE eee teak 181 feet 
Calculated buoyancy at pivoting............... 8,875 tons 


Pressure on fore poppets at pivoting (neglecting 
EOE Or PACKIMS)) soccsodsoocepeac00c 3,090 tons 
Pressure per square foot under fore poppets at pivot- 


ikea a ROO MOS OMU TO UGso DIOS ob do0do0 0600 14.05 tons 
Pressure per square foot on projected area of trun- 

Nion Segment at pivoting oan passe yee clo 14.85 tons 
Distance traveled to bring center of gravity over end 

OLIWAY SiG ck etboersino tans aye peers aeacwey Ia 410 feet 
Depth of water over ends of ways (actual correspond- 

ing to 5) Leet LOlinches) tide) ae 9 feet 6 inches 


Least excess of calculated moment to prevent tipping, 
52,200 ton-feet 
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Static drop of vessel where poppets leave the end of 


AROLING! WAS cbosasaabooodoopoobo™ 6 feet 4% inches 
Average velocity first 100 feet (5.8 feet per second), 
3.3 knots 


Maximum velocity (23.6 feet per second). Nearly 15 knots 
Ship hung 2 or 3 seconds and then started slowly with- 

out application of rams or other means. 

Travel before rudder entered water, about........ 25 feet 
iravel to point of maximum velocity, about...... 100 feet 
‘Lime to point of maximum velocity........ 17.25 seconds 
Travel to point of drop, fore poppet at end of ways, 

Bi NYO X64 uss croraieratouo alco GIRS oo OG Ola Dicione CIE RTAN Meterr 640 feet 
himektospointotadropeabo uterine ren ine 41.6 seconds 
Coefficient of starting (sticking) friction, about. ...0.0575 
Coefficient of friction, average first 50 feet, about. . .0.026 
Coefficient of friction and resistance, average first 100 

NOG, HOC a oth 8G SI I o ole OSE MERE aeons 0.016 
Coefficient of friction and resistance, minimum, about 

0.004 
Coefficient of friction and resistance, average after 
ARO HEGE TED, AIDOGEs ccocaccccccvewec 000900000 0.06 


MISCELLANEOUS 

The recorded weights at time of launch were subse- 
quently confirmed by the observed displacement. 

Method of release—hydraulic triggers. 

Pressure used for triggers—Started with 250 pounds 
per square inch and was gradually increased as blocks 
were removed to a maximum of 1,600 pounds per square 
inch just before dog shores were dropped. 

Temperature on day of launch on building slip, 31 de- 
grees F. 

Lubricant on ground ways—Under fore poppets applied 
several weeks before launching. First a thin coat of stear- 
ine, next a 9/16-inch thick coat half tallow, half stearine. 

On remainder of ground ways under sliding ways, ap- 
plied two to three weeks before launching. First a thin 
coat of stearine, next a mixture of three parts tallow to 
one part stearine. 

Remainder of ground ways to a point 36 feet beyond 
low water mark, applied by means of cofferdams three to 
four days before the launch, and touched up the day 
before on account of damage from ice—Tallow mixed 
with lard oil. 

Lubricant on sliding ways, applied two to three weeks 
before launching—Forward 80 feet thin coat of stearine, 
whole length with launching grease smeared on lightly. 

Lubricant on pivoting surface under fore poppets—A 
mixture of half stearine and half tallow applied 9/16-inch 
thick. 

Removing blocks, ete—Some of the blocks at ends of 
vessel and most of the shores were removed the day before 
the launch. 

Wedges were set by mauls and alternate keel blocks 
removed, starting at 7.30 A. M. on day ef launch. Rallies 
on the wedges, using rams, were made at 10.00, 10.11, 10.22 
and 10.32 A. M., the last block was out at 12.10 P. M., 
dog shores dropped at 12.13 and ship released at 12.15 
12% IM. 

About 280 men were employed below the ship; some 
40 of these afterward went on board, making about 120 
men on the ship at time of launch. 

Vessel was launched just as tide was turning ebb; there 
was a moderate breeze from the southwest. 
aS taDility of Vessels as Affected by Damage Due to 

Collision 
BY WILLIAM GATEWOOD 
ABSTRACT 

In this paper, the conditions of stability of a coastwise 

passenger and freight steamship are investigated. The 
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vessel is considered as subdivided in accordance with the 
rules set forth by the International Convention of 1913-14 
as a vessel engaged in a mixed cargo and passenger ser- 
vice, and as damaged by collision opening one compart- 
ment to the sea. It is shown that the stability is threat- 
tened almost at once, and that, to prevent capsizing, an 
initial metacentric height of not less than 18 inches is 
necessary for a vessel of the size considered. Attention 
is invited to the danger caused by the small freeboard of 
the tops of the bulkheads, in case of rough weather at 
time of collision or shortly thereafter. 


The Expansion or Contraction of Dimensions and the 
Effect Upon Resistance 
BY PROFESSOR HERBERT C. SADLER 


In the preparation of the plans for a new vessel it fre- 
quently happens that the designer has at hand the trial 
data as to speed and power for a vessel, similar, so far 
as the coefficients of form are concerned, but whose ratios 
of dimensions are not the same as those of the proposed 
vessel. From former experience and results of model tests 
already published, it may be possible to estimate the effect 
of change in ratios of dimensions with a fair degree of 
accuracy, but in order to obtain additional data upon 
this subject and to bring the results into a more concrete 
form the following investigations were undertaken: 

Three different types of ordinary mercantile forms 
were designed ranging in longitudinal coefficients at the 
deepest draft from .551 to .674. Each model was tested 
at three different drafts, but the same actual drafts were 
used in each case. 

A number of models of each type were made of vary- 
ing breadths, by simply expanding or contracting the 
parent form in this direction only, the length and draft 
in each case remaining constant. 

In a similar manner the length and breadth were held 
constant and the under-water form changed by varying 
the distance between the original waterlines only—1. e., 
expanding or contracting the draft. Also, the breadth 
and draft were kept constant and a series of models made 
by expanding or contracting the distance between the 
transverse stations—i.e., expanding or contracting the 
length. 

Finally, the three forms were tried of the same dis- 
placement, breadth and draft, but of different lengths and 
hence different coefficients of form. 

The coefficient of midship section was kept constant 
throughout the series. 

In all of the foregoing, therefore, the displacement for 
each type was allowed to vary in the same ratio as the 
variation of the particular dimension. 

The particulars of the three types are given in the fol- 
lowing table: 


TYPE 1 TYPE 2. TYE 3 
DRAFT. ne Be 
[Ga Cy Cy Cn qQ Cy Gs qQ | Cy 
Bososdoocol)| OBB |} BE! |) .8 .936 | .606 | .567 | .9386 | .551 | .515 
a eaicictoren| lowes .665 | .612 | .92 .098 | .537 | .92 .544 | .501 
C.........| .904 | .648 | .585 | .904 | .583 | .526 | .904 |: .5380 | .479 


The varying ratios of length and breadth and draft are 
shown on the respective curves. 

The curves of sectional areas of the parent fonmns are 
shown in Fig. 1, and represent the three different types 
of varying length and constant displacement. In present- 
ing the results of the experiments it has been deemed ad- 
visable to give them in the form of wave-making resist- 
ance per ton of displacement, in terms of speed-length 
ratio. For any particular case the surface friction is read- 
ily calculated, and although when total resistance is con- 
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Fig. 


sidered the results may appear different from those due 
to wave resistance only, it is the latter which is usually 
the unknown quantity. The fact that the residuary resist- 
ance is obtained by subtracting the frictional from the 
total resistance, together with possible minor experimental 
errors, would probably account for certain inconsistencies 
which appeared in the final results. In general, however, 
within the limits of economical speed: for each type, or 
before the region of the first “hump” in the resistance 
curve, the results were fairly consistent, and the follow- 
ing curves represent the average variation in each case. 
Beyond the above speeds the variation in resistance did 
not seem to follow any simple law but varied somewhat 
with the speed. 


6 


].—Curves of Sectional Areas 


The curves shown in Fig. 2 represent in general the 
variation of residuary resistance per ton of displacement 
with respect to breadth. They are the results for the 
medium draft (b) for each type, but the same character- 
istics were found to hold for the other drafts at which the 
models were tried. 

Within the limits of the variation of breadth shown, 
the residuary resistance appears to vary as about the 1.65 
to the 1.7 power of the breadth, or the residuary resistance 
per ton of displacement as about the .65 to .70 power of 
the breadth, if the lines are simply expanded or con- 
tracted and the displacement allowed to vary accordingly. 

The effect of variation of draft due to expanding or 
contracting the dimension in this direction, did not appear 
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to be qttite as consistent as in the previous case, but in 
general the average results are shown in Fig. 3. They 
are for the forms represented by the medium draft (0). 
Up to the limit of economical speed the residuary resist- 
ance varies as.about the .65 to .7 power of the draft. 
Above these speeds the index gradually increases. The 
residuary resistance per ton of displacement therefore 
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As a check upon this, each of the forms was expanded 
or contracted longitudinally, and the results are shown 
for the medium draft (b) in Fig. 4. If the length be 
increased, say, m times, breadth and draft remaining con- 
stant, we obtain a similar form to that of the parent type 
in which the breadth and draft have each been reduced 
n times; and therefore if the residuary resistance per 
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varies inversely as about the .35 to the .3 power of the 
draft. 


EFFECT OF VARYING LENGTH ONLY 


If length alone is varied, breadth and draft being kept 
constant, we have simply a combination of the foregoing; 
for if all dimensions were varied proportionately the re- 
siduary resistance per ton of displacement would be con- 
stant at constant Speed-length ratios. Increasing, say, the 
length only is therefore equivalent to reducing both 
breadth and draft of the parent form simultaneously. 


ton of displacement at corresponding speeds varies as the 
.7 power of the beam and inversely as the .3 power of the 
draft, the combined result would be that this factor will 

I 
vary aS m°—7' or —. 


~ 4 


% 

resistance per ton at constant speed-length ratio will vary 
approximately inversely as the (length)*. An examina- 
tion of the above curves, Fig. 4, will show that this is 
practically the case. 


In other words, the residuary 
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As the three original parent forms were made of the 
same displacement but of different lengths, the effect of 
influence of length for this particular series could be 
readily obtained. The curves, Fig. 5, show the results for 
the three different drafts at which the models were tried. 
They represent constant speed curves for varying lengths 
with constant beam, draft and displacement, and illustrate 
the well-known influence of length as affecting residuary 
resistance. The total resistance curves would not, of 
course, show such a marked difference, as the longer 
form, though finer, would have a greater friction than 
the shorter and fuller form. 


SHALLOW-DrarFr TYPES 


In connection with some experiments upon certain types 
of river steamers, such as those of the Mississippi stern- 
wheel type, occasion was had to determine the effect of 
variation of breadth only. These are rather extreme types 
where the ratio of length to draft was from 40 to 50 and 
the ratio of breadth to draft varied from about 8 to 12. 
Two different types were tried, the stern in both cases 
being that usually adopted for the stern-wheel vessel, and 
the bows either ship-shape or “scow” form. 

In these cases the wave-making resistance at corre- 
sponding speeds, within the limits of speed at which these 
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Within these limits of, say, 20 percent variation no serious 
error will be involved if the residuary resistance per ton 
of displacement at constant speed-length ratios be as- 
sumed to vary as about the .7 power of the breadth, in- 
versely as the .3 power of the draft, and inversely as the 
.4 power of the length; or the residuary resistance be 
assumed to vary as the 1.7 power of the breadth and as 
the .7 power of the draft, and .6 power of the length, for 
similar normal mercantile types at corresponding speeds. 

The results also emphasize the fact that the draft is the 
more economical dimension to increase, if increased dis- 
placement of a given type is desired. Y 

For very wide and shallow forms, however, the influence 
of breadth upon residuary resistance does not appear to 
be as marked as in the case of the more normal forms. 


Some Experiments with Models Having Radical Varia- 
tions of After Sections 


BY NAVAL CONSTRUCTOR D. W. TAYLOR, U. S. N, 


When we determine the form of a ship there are two 
things which must be done in connection with every sta- 
tion or section. We must, by some means, fix the area 
and then determine the form or shape to be given the sec- 
tion having the given area. Taking ships as they are, 
for given dimensions and displacement there is not room 
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Stern A. Body Plan, Bow and Stern Profiles 
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vessels would normally be run, appears to vary as about 
the .75 power of the beam, or per ton of displacement in- 
faces as the .25 power of the beam. 

As the models of the above contained a large percentage 
of parallel middle body, this part, which represents a 
practically rectangular form, was also tried at different 
breadths. The ratio of breadth to draft was the same as 
for the previous forms, but in this case the residuary 
resistance appeared to vary directly as the beam, or the 
residuary resistance per ton of displacement was constant 
at corresponding speeds. 

In conclusion, a word of caution should be given about 
extending the above results beyond the limits of the ex- 
periments, both with regard to dimensions and speed. 


1.—Curve of Sectional Areas 


for very large optional variations of sectional area except 
near the extremities. The designer has a fairly free 
hand, however, when it comes to the shapes of the sec- 
tions, particularly toward the extremities. 

There are, of course, matters to be considered in con- 
nection with these shapes other than the question of 
resistance, such as seaworthiness, carrying capacity, etc., 
but it should be understood that in this paper questions of 
resistance only are taken up. Broadly speaking, as re- 
gards the shape of sections, the accepted practice is to 
approach the U-type forward and the V-type aft. From 
our experience at the U. S. Model Basin this practice, as 
regards resistance, would appear fully justified as to the 
bow, the U-type of section being nearly always desirable 
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forward. Moreover, the resistance seems to be more 
affected by changes forward than by the changes aft, or, 
to put it in another way, to depend more upon the forward 
than upon the after form. 

Systematic variations of form of entrance generally 
result in systematically varying resistance and allow 
definite conclusions to be drawn. When it comes to the 
run, however, we find it much harder to draw definite 
conclusions. Changes in the form of the after sections 
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would start the water up more quickly than in the stand- 
ard type. The idea of stern C was to carry right aft 
sections derived from the midship ssection (98 percent 
coefficient) beam only being decreased; in other words, 
to make a wall-sided model. Stern D was stern C dis- 
posed horizontally instead of vertically. The beam was 
kept constant and draft only was changed, as we went 
aft, the sections having 98 percent coefficient. In other 
words, stern D was an exaggeration of the flat-stern type. 
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SCALES FOR HALF BREADTHS IN FEET. 


Fig. 2.—Stern B 


appear to affect the resistance less than do changes for- 
ward, and changes of resistance for systematic changes 
of after form are not always systematic. So, while we 
feel that the standard practice is probably right and that 
V-sections aft are desirable from the point of view of 
resistance, we do not feel that here we are upon such firm 
ground as with regard to the U-sections forward. 

In view of the difficulty of obtaining definite character- 
istic results from comparatively small changes of shape 
aft, we have recently made some experiments with after 
forms of radically differing shapes, and it is the object of 
this paper to put before the Society the results obtained. 


Fig. 3.—Stern C 


0 5 
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Fig. 4.—Stern D 


Stern E was a combination of sterns C and D, the attempt 
being made to combine them half and half, as it were, and 
coax the water up along a bilge diagonal. In stern F not 
only was the coefficient .g8 retained for all sections, but 
they were made geometrically similar to the midship sec- 
tion, beam and draft both being decreased as necessary 
to obtain the required area. For sterns C, D and F the 
sectional coefficient is constant—.98, as already stated. 
Fig. 9 shows how this constant sectional coefficient con- 
trasts with the curves of sectional coefficient of A, B and 
E. It is typical of V-sections that the sectional coefficients 
are below .5, but when we consider that in the conven- 
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Fig. 5.—Stern E 


Six after bodies were tested for resistance, all with the 
same fore body and all having the same curve of sectional 
areas. All models were 20 feet long in accordance with 
the standard practice at the U. S. Model Basin. The 
beam was 1,828 feet; draft, 1,179 feet; displacement, 2,500 
pounds in fresh water; midship section coefficient, .98; 
longitudinal coefficient, .6122; block coefficient, .60. 

Fig. 1 shows the original lines, including stern A and the 
-curve of the sectional areas for all models. This was one 
of the models tested last year, the results being included 
in my paper of last year on ‘Relative Resistance of Some 
Models with Block Coefficient Constant and other Co- 
-efficients Varied.’ Sterns B, C, D, E and F are shown in 
Figs. 2, 3, 4, 5 and 6. Fig. 7 shows the curves of total 
resistance and the estimated wetted surface resistances, 
and Fig. 8 shows the residuary resistances. 

The underlying idea of stern B was a shape which 


oO rs 
SCALES FOR HALF BREADTHS IN FEET 


Fig. 6.—Stern F 


tional type the after sections include actual or virtual dead 
wood, it is evident that the numerical value of a sectional 
coefficient aft has small significance as indicating the 
nature of the form with which the water has to deal. 

The outstanding result of the experiments was the good 
showing of stern F. Of course this was partly due to 
small wetted surface, but stern F shows up very well in 
the curves of residuary resistance, indicating that even 
with a conventional dead wood added it would still be 
somewhat the best. 

Stern D, the exaggerated flat stern, undoubtedly makes 
the worst showing in Figs. 7 and 8, which is at first sight 
surprising in view of the fact that the wide, flat stern is 
used with success on many fast boats. But the wide, flat 
stern as used is usually of a type somewhere between D and 
F, and Figs. 7 and 8 do not go up to torpedo-boat speed. 
For 20-foot models torpedo-craft speeds correspond to 8 
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SCALE FOR SPEED IN KNOTS PER HOUR 


Fig. 7—Curves of Total Resistance 


knots or more, and it is quite possible that at 8 knots stern 
D would show the least resistance. The models used 
were not of high-speed type, having four or five times as 
much displacement for a given length as a high-speed 
torpero-boat model, and hence were not tested to high 
speeds. It is interesting to note that the excessive resist- 
ance of stern D at speeds a little below five knots is really 
due to a characteristic favorable to high speed. The vir- 
tual or effective length of model D is greater than that 
of the others and, when the curves of the others are past 
the 4%-knot hump and drop down into the succeeding 
hollow curve, D is still on the hump. 

Other conclusions might be drawn from the curves, but 
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Fig. 8.—Curves of Residuary Resistance 
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Fig. 9.—Curves of Sectional Coefficients 


it would not be safe to generalize from’ a few results. 
Bearing in mind that a ship of the displacement length 
coefficient involved would not be powered in practice for 
speeds above 4 knots, the results appear to indicate that 
gain could be made at practical speeds by departing from 
the conventional type of after body, but that they would be 
comparatively small, after all. They would be of the 5 
percent order, not 15 or 20 percent. 


Recent Development in Submarine Signaling 
BY J. B. MILLET q 
ABSTRACT 


The system of sending warning signals under water 
from shore to ship or from ship to ship has now been 
accepted and put in operation throughout the world. 
There are in all nearly 200 signal stations in operation 
to-day which may be used by ships approaching in fog 
or thick weather. Nearly all the large shipping companies 
in the world have one or more ships installed with a 
receiving apparatus which enables them to locate their 
position by listening and ascertaining the direction 
through the submarine bells, which are operated as a part 
of the lighthouse service of the various countries. Over 
1,200 vessels are equipped with a receiving apparatus and 
a proper notation is now placed against all vessels so 
equipped in Lloyd’s “Register of British and Foreign 
Shipping,” “Record of American and Foreign Shipping,” 
“Bureau Veritas” and the “Germanischer Lloyd.” 

Within a short time an apparatus has been invented by 
Prof. Reginald Fessenden, called the “oscillator,” which 
consists briefly of a heavy diaphragm operated under 
water by means of electric current, and which can be used 
for sending signals by the Morse alphabet. This appa- 
ratus has been used successfully in detecting the presence 
of icebergs by sending sound through the water and then 
ascertaining the direction from which the echo comes. 
Signals sent by this oscillator have been distinctly heard at 
a distance of 30 miles. Battleships, transatlantic steamers, 
and all other large vessels, if equipped with the oscillator, 
are therefore afforded a means of intercommunication. 
Since the oscillator is not only a transmitter of sound 
but a good receiver of sound, it serves a double use. If 
submarine boats are equipped with the oscillator, they 
should be enabled, without much difficulty, to detect the 
presence of any vessels which they wish to strike, by lis- 
tening to the sounds which are inevitable on any large 
steamer. It would therefore follow that a submarine boat 
could detect the presence of its mark when several miles 
off, and without using its periscope it could make its at- 
tack. It could also communicate with its headquarters and 
receive and give any messages that are desired. It is, 
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therefore, seen that this invention should add greatly to 
the efficiency of a submarine boat, as it has already added 
greatly to the safety of ships at sea. 


The Thermodynamics of the Marine Engine 
BY JOHN F, WENTWORTH 
ABSTRACT 


It is the contention of the writer that there is no real 
Diesel type engine in use to-day. The contention is that 
the present engines owe their value and efficiency to the 
same principles which govern the gas or so-called explo- 
sion engines. Any gain in efficiency in the present oil 
engines due to the use of high-pressure of compression 
is more than offset by disadvantages resulting from this 
‘same high-pressure of compression. If this be not so why 
are not gas engines run on the so-called Diesel principle? 
It is possible to inject a blast of gas into the cylinder at 
the end of compression obtaining the same results now 
obtained in the engine built under the so-called Diesel 
principle. © 

A diagram is given, showing how the temperature rises 
very rapidly during the period of injection and in a man- 
ner contrary to the Diesel theory. It is owing to this 
- divergence from the Diesel theory that the Diesel engine 
is a commercial success. Indicator cards and also tem- 
perature curves for various engines are also given. These 
data accentuate the contention that the Diesel engine is 
nothing but an explosion engine modified, as it must be, 
to use as a non-volatile oil. 

Attention is called to the fact that injection air need not 
be cooled and should not be cooled, at least to the present 
extent. The energy of a pound of air at room pressure 
and temperature is the same as the energy of the same 
weight of air after it has been compressed to 1,000 pounds 
pressure and cooled to room temperature. If the energy 
depends upon the temperature and not upon the pressure, 
then it behooves us to refrain from unnecessary cooling of 
the injection air. 

A set of curves is given for determining the pressure of 
compression needed to assure ignition with the tempera- 
ture at the beginning of compression known. If the ex- 
ponential curve based on 1.405 for an exponent is correct 
for the adiabatic compression of atmospheric air, then this 
set of curves will give the nearest result. If a different 
exponent be used the result will be correct at one point and 
one point only. The error in the curve based on 1.405 lies 
in the effect of radiation. In a warm cylinder air takes 
‘up heat at the beginning of compression and gives heat 
up at the end of compression. By using an exponent of 
1.35 or 1.30 curves will be obtained which will cross the 
real curve (if there be sufficient radiation loss). This 
point of intersection will be the only correct spot on the 
artificial curves, and there is no means for knowing where 
this point will be. 

Cards taken from the writer's experimental engine are 
also given. When taken these cards were considered as 
failures for the most part. A collection of these cards, 
however, tends to prove that which the writer has con- 
tended for years, namely, that the so-called explosion en- 
gine is limited in its efficiency by the fact that its pressure 
of compression is restricted to a maximum level. The 
Diesel engine is limited in its pressure of compression to 
a minimum level. Perhaps the ideal condition lies some- 
where between the two conditions. A method of govern- 
ing is proposed by the writer by means of which the fric- 
tion loss in the main bearing should be reduced very 
materially. 
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In an ideal thermodynamic system suggested by the 
writer there is no loss of heat units in the plant from the 
time of combustion in the cylinder till the exhaust gases 
leave the economizing boiler and the spent steam is con- 
densed in the condensers except the accidental radiation. 
This modification in the oil engine not alone gives a 
greater efficiency, but makes a far more perfect engine. 
By means of the hot jacket the engine can run at a much 
slower speed, and also extreme pressures can be avoided 
giving an increase in efficiency and enabling the weight of 
the engine to be reduced. ; 


Refueling Warships at Sea 
BY SPENCER MILLER 
ABSTRACT 


Mr. Miller’s paper indicates the value of mastering the 
art of refueling warships on the high seas. The British 
blockade in the North Sea has proved that blockades are 
not obsolete. Of the hundred coal-burning cruisers said 
to be patroling the North Sea, probably fifteen are fre- 
quently, if not continuously, absent from patrol service, 
filling their coal bunkers in English harbors or English 
roadsteads. Every cruiser retired from the patroling line 
to replenish its coal bunkers materially weakens the pa- 
troling fleet, for the absent ship is temporarily useless for 
fighting purposes. While in the blockade of Charleston, 
during our Civil War, not more than 75 percent of the 
blockading ships were continuously on duty, Mr. Miller 
admits, for purpose of illustration, that the efficiency of 
the British patrol may be as high as 85 percent. Fifteen 
British cruisers continuously absent from patrol duty 
represents a loss of $30,000,000 (£6,160,000) worth of 
ships from service. Such a blockade can be maintained at 
nearly 100 percent efficiency when able to replenish their 
bunkers at sea. 

The triumph of the submarine has modified blockading 
methods. To be safe from submarine attack cruisers 
must steam ahead at not less than 10 knots. Any attempt 
to coal broadside while steaming at 10 knots would be at- 
tended with great difficulties, unless the sea be smooth. 
Even if coaling broadside under a 1o-knot headway at 
sea be permissible while steaming head on into the sea, it 
would be attended with great danger if a zigzag course 
was taken, which would throw both ships at times into 
the trough of the sea. 

None appreciates the value of refueling warships at sea 
more than the British Admiralty. Their experiments to 
find or develop suitable coaling at sea apparatus have cov- 
ered a period of years and the expenditure of hundreds 
of thousands of dollars. The British Admiralty own but 
one collier. Colliers carrying coal for British warships 
are privately owned and chartered as required. The Brit- 
ish Admiralty have mastered the art of oil bunkering 
under headway in smooth seas. Great Britain’s fastest 
cruisers, protecting English ships on the Atlantic Ocean, 
doubtless are absent from the lanes of travel irom 15 to 
25 percent of their time, coaling at Halifax or Bermuda. 

The German Admiralty have devoted several years de- 
veloping and testing out at least two cableway systems for 
coaling cruisers on the high seas. The Adam system 
adopted by Germany has been most successful. The Ger- 
man Admiralty required an apparatus to be carried wholly 
by the cruiser and capable of taking coal from captured 
merchantmen on the high seas at the rate of 50 tons per 
hour. The German cruiser Roon was known to have been 
equipped. The manufacturers of the Adam system were 
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commanded not to disclose the names of the cruisers 
equipped with the apparatus, nor even the number of such 
apparatus installed upon cruisers. 

The European war has shown how easy commerce de- 
stroyers can replenish their coal supply from captured 
ships and how thoroughly the German cruisers have been 
supplied with coal in various quarters of the globe. Many 
incidents connected with the war indicate that the high 
_ seas is an extremely safe place for vessels to hide, espe- 
cially if they use their wireless to listen but never to talk. 

The Japanese battleship Hizen is reported to have ar- 
rived at Honolulu fully coaled and provisioned, 14 days 
from Japan. The Hizen was formerly the Russian battle- 
ship Retvizan, built by the Cramps and equipped with a 
marine cableway, described in a paper read before this 
Society in 1904. 

In 1903 few of our ships coaled faster than 30 tons per 
hour alongside in harbors. This spring the U. S. S. Wyo- 
ming took on 2,100 tons of coal in five hours from two 
colliers in Guantanamo Bay. The collied Jason, equipped 
with marine transfers, described before this Society in 
1910, delivered a maximum of 465 tons in one hour, and 
delivered 1,040 tons in three working hours. The U. S. 
Navy leads in large colliers and improved appliances for 
coaling broadside in smooth waters, as well as in marine 
cableways coaling warships in tow under headway on the 
high seas. 

The marine cableway on the U. S. collier Cyclops is the 
outcome of study and experiments covering a period of 
twenty-one years. It is operated by three automatic ten- 
sion engines, a new marine implement. The automatic 
tension engine contains a noval form of tension governor 
whereby the slightest change in the tension of the sus- 
pended cable produces a corresponding and proportionate 
change in the steam pressure. A slackening of the sus- 
pended cable produces an instant raise in the steam pres- 
sure sufficient to restore the tension to normal. A tighten- 
ing of the suspended cable produces an instant reduction 
of the steam pressure, permitting the cable to pay out until 
the tension is restored to normal. The governor is ex- 
tremely sensitive to the tension in the supporting lines, 
maintaining them practically uniform at all times. Loads 
up to 4,000 pounds are picked up from the deck of the col- 
lier, transported about 500 feet and dropped on the deck 
of the warship at intervals averaging one minute and six 
seconds; frequently at intervals of 50 seconds. 

The marine cableway on the collier Cyclops has met the 
most exacting requirements of the Navy Department, 
there being no demand for any improvements or changes 
in the apparatus. It has been tested in heavy seas with 
the huge collier Cyclops rolling 20 degrees. On another 
occasion coaling was carried on between the collier Vestal 
and the battleship Virginia in a dense fog in which neither 
ship could see any part of the other. 

An earlier form of marine cableway, tested by Great 
Britain, was successful in coaling the battleship Trafalgar 
in half a gale of wind. In Italy the third-class cruiser 
Liguria, 2,280 tons, received 60 tons of coal per hour in a 
sea so rough that the screws of the cruiser were frequently 
seen from the collier Sterope in tow. 

Fighting ships of the U. S. Navy, omitting destroyers 
and submarines, comprise 67 coal-burning ships and 3 oil- 
burning ships. In future, whether these ships serve for 
blockading purposes, or whether steaming at a distance 
for a foreign coast, they could remain continuously with 
the fleet, coaling broadside when the sea was smooth and 
with the marine cableway in anything short of a very 


rough sea, while steaming at the speed of the fleet or the 


patrol. 
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Our First Frigates—Some Unpublished Facts About 
Their Construction 


BY HON. FRANKLIN D, ROOSEVELT 
Assistant Secretary of the Navy 


ABSTRACT 


The present navy of the United States had its origin in 
the act of Congress of 1794, which authorized the build- 
ing of six frigates, four of which were to carry 44 guns 
and two to carry 36 guns each. The appropriation made 
available was $688,888.82. The principal dimensions of 
the frigates are as follows: 

44-Gun Frigates —Length of gun deck from rabbit of 
stem to post, 174 feet 10% inches; length of keel, 145 
feet; molded breadth of beam in the extreme part, 43 
feet 6 inches; height of wing transom above rabbit of the 
keel, 25 feet 8% inches; height of lower deck transom 
above rabbit of keel, 20 feet g inches; height between 
gun deck and lower deck, 6 feet 4 inches. 

36-Gun Frigates —Length of gun deck from rabbit of 
stem to post, 163 feet 7 inches; length of keel, 136 feet; 
molded breadth of beam in extreme part, 40 feet; height 
of wing transom above rabbit of keel, 24 feet; height of 
lower deck transom above rabbit of keel, 19 feet 2 inches; 
height between gun deck-and lower deck, 6 feet. - 

Various features connected with the building of these 
ships, including the difficulties encountered and the added 
appropriations needed for their completion, are given in 
this paper taken from early records of the Navy Depart- 
ment which were hitherto unpublished. Special refer- 
ence is made to the frigates United States, Constitution 
and Constellation. Their records throughout the years 
have been a monument to the men who planned them, the 
men who built them, and the men who manned them. All 
of them became victors in battle—the Constellation in ac- 
tions against the French frigates Vengeance and Insur- 
gente; the United States in the victory over the British 
Macedonian, and the Constitution in the capture of the 
British Guerriere, Java, Cyane and Levant. Two of the 
three, the Constitution and the Constellation, are proudly 
carried on the rolls of the United States Navy to-day, 117 
years after their launching. % 


The Behavior of Riveted Joints Under Stresses 
BY JAMES E. HOWARD 


ABSTRACT 


Unit values of the component parts on which the com- 
putations of strength of riveted joints are based are not 
held to be fixed values as commonly assumed. A rein- 
forcement in strength of the net section occurs, a variable 
factor which reaches its maximum in close pitched work, 
diminishing as the pitch increased, and eventually having 
a negative value in wide pitched multiple riveted joints. 
Over a certain range of pitches the ratio of net to gross 
section of plate may be practically compensated for by this 
reinforcement, thus resulting in joints of different pitches 
having substantially identical efficiencies. 

The ultimate strength of a joint, however, is not re- 
garded as an index of endurance to repeated stresses; that 
the elastic behavior of the joint must be considered in such 
cases. That a good distribution of stresses in riveted con- 
struction is not always attained. While certain joints of 
considerable strength, and high efficiencies, possess a de- 
gree of rigidity comparable to that of the solid plate at 
low stresses, nevertheless, under loads ranging from 15,000 
to 25,000 pounds per square inch the extension of the joints 
is greatly increased over that of the solid plate. 
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That frictional resistance contributes its share in the 
rigidity of joints. In order to secure maximum frictional 
effects from the contraction of the rivets in cooling, the 
plates should be firmly held together until the rivet has 
nearly cooled, a requirement obviously militating against 
rapid driving, but necessary for the best work. Cover 
plates and splice plates do not immediately take up the 
full stresses. A progressive gain or transfer of load goes 
on for several rows of rivets. Chain riveting gives a 
favorable impression from the behavior of such joints 
while under test. Staggered riveting not infrequently fails 
by a zigzag line of fracture, the rivets in adjacent rows 
in some cases being so located as to favor this method 
of fracture. The rigidity of joints in actual construction 
is not held to be greater, but probably less than that wit- 
nessed in laboratory tests. 

Riveted joints tested at higher temperatures showed 
strength similar to that of plain bars at corresponding 
temperatures. Joints tested at 500 degrees F. showed a 
maximum gain of 27.6 percent over joints of the same di- 
mensions which were tested at usual atmospheric tem- 
peratures. On the net section of the plate the gain in 
strength due to this higher temperature was nearly 40 
percent. 

Joints which were strained hot and subsequently tested 
to destruction when cold were found to have retained the 
increased strength which they had at the higher temper- 
ature. -The zone of maximum strength was in the vicinity 
of 500 degrees F. There was no decided loss in ductility of 
the joints at the higher temperatures at which they were 
tested. 


The Applicability of Electrical Propulsion.to Battleships, 
Together with the Experience Gained with it on 
the Jupiter 
BY LIEUTENANT S. M. ROBINSON, U. S. N. 
ABSTRACT 

The object of this paper is to show the best method of 
ship propulsion to be applied to battleships. It has been 
attempted to keep out all matters that do not bear directly 
on this one point. The Jupiter has been introduced merely 
to show the reliability of the apparatus that it is pro- 
posed to use. The Navy Department has authorized an 
electrical installation for the new battleship California, 
and it is believed that she will mark the beginning of a 
new era in marine engineering. 

Briefly, the machinery for a battleship would consist 
of two turbo-generators running at a maximum speed of 
about 2,000 revolutions and generating current at about 
3,000 volts, two switchboards, and four induction motors. 
The latter would be arranged with one on each of four 
shafts. The motors would be of the double squirrel cage 
type and the stators would be fitted with pole-changers 
which would give the motors two different numbers of 
poles and consequently two speed reductions. The motors 
would have two independent squirrel cage windings, the 
outer one having conductors of high resistance and the 
inner one conductors of low resistance. At high fre- 
quencies, such as would obtain in the rotor when starting 
up or backing, the inner winding takes practically no 
current due to its high resistance under these conditions; 
therefore the high resistance winding on the outside is 
the only one in operation and this insures a large torque 
for starting or backing. When running close to synchron- 
ous speed, the resistance of the inner winding is much 
reduced and it then operates like any ordinary squirrel- 
cage motor. : 

In choosing a method of propulsion for battleships, 
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there are six points to be considered. They are, in order 
of their importance: (1) Reliability, (2) maneuvering 
qualities, (3) economy, (4) space occupied, (5) weight, 
(6) care and upkeep. 


RELIABILITY 


Taking these points in their order, the first to be con- 
sidered would be reliability. The reliability of induction 
motors and large high speed turbo-generators for land 
use has been well known for some time, but up to about 
one and one-half years ago had not been demonstrated on 
board ship. However, experience at sea with them has 
not developed any trouble, and their reliability is now un- 
questioned. There are several things that go to make an 
electric installation more reliable than any other. First, 
the installation is in duplicate throughout and the break- 
ing down of one engine does not affect the ship except at 
high speed; it might be said that this is true of other in- 
stallations, but it is not true in. the same sense nor in the 
same degree that it. is with the electric drive. For ex- 
ample, if one turbo-generator breaks down, the ship can 
still run in a perfectly normal manner up to a speed of 
about 19 knots. This would be impossible with any other 
mode of propulsion; even at speeds within the power of 
one engine on a twin screw ship the maneuvering quali- 
ties would become so bad as to handicap the ship; in fact, 
a twin screw ship operating with one engine would be 
able to reach port safely but would be of very little use 
in battle, whereas an electrically-driven ship, operating 
with one turbine. would be just as good as any ship up to 
a speed of about 19 knots. 

Then, too, there is the question of auxiliaries; with 
other forms of propulsion, if the auxiliaries in one engine- 
room break down, that engine-room may be almost entirely 
put out of commission. Of course the main air and cir- 
culating pumps are cross-connected, but when operating 
that way they are not very satisfactory and I have seen 
a battleship forced to stop because the forced lubrication 
pumps in the starboard engine-room broke down. If the 
ship had gone ahead with the port turbines, the starboard 
turbines would have revolved and burned out the bear-_ 
ings, so that it was necessary to stop the ship and repair 
pumps; with electric drive it would be a simple matter to 
shift to the other engine-room and make repairs without 
stopping. 

There is one thing that makes the installation more re- 
liable than other forms of turbine drive, and that is the 
fact that the turbine revolves in the same direction all the 
time. The importance of this cannot be overestimated, 
as it is believed by operating engineers that the greater 
amount of blading trouble that ships have had is nearly 
always due to the distortion that occurs when backing. 
There is also one other advantage when compared with 
reciprocating engines, and that is that the turbines would 
be less susceptible to damage by water when the boilers 
are priming. This fact has been thoroughly demonstrated 
by experience on the Jupiter. 


MANEUVERING 


As regards maneuvering qualities, it is believed that the 
electric drive is far superior to any other method. This 
point will be taken up more in detail when the Jupiter's 
installation is discussed. It is rather difficult to describe 
these advantages on paper, but very easy to appreciate 
when you see the machinery working. Instead of big 
heavy throttles to open and close, there are light, easily 
handled oil switches, and a speed controller that can be 
handled with one finger. The engine-room watch re- 
quired for a battleship would be just half what it would 
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be with other means of propulsion, 
would be idle practically all the time. In a rough sea there 
is no racing, with its attendant strains on machinery and 
on the personnel on watch. Any desired speed can be 
very quickly attained. The speed can be very accurately 
maintained and without any effort on the part of the per- 
sonnel. These last two points are of very great impor- 
tance on battleships when maneuvering in formation. The 
stand-by qualities are also superior to those of other in- 
stallations, for at a very small expense in the way of 
steam the main turbine can be kept running very slowly 


as one engine-room 


Fig. 1.—4,000 K. W. Turbine, U. S. S. Jupiter 


and the engine-room is then ready to answer signals at 
any time; this might be of great importance to a battle- 
ship. The backing qualities of this installation are also 
superior to other forms, particularly turbine installations. 
It is possible to attain full power in the astern direction. 


Economy 


In considering the question of economy, we have 
reached the point which first suggested the use of elec- 
tricity for the purpose of propulsion. None of the older 
forms of propulsion, such as reciprocating engines or 
-direct connected turbines, can compare at all favorably 
with this method, the gain in economy being over 20 per- 
cent at high and cruising speeds. The only other method 
of propulsion that would appear to compete with this 
method in economy would seem to be the combination of 
high-speed turbines and reduction gears. The loss in the 
latter amounts to about 2 percent, while in the electric re- 
duction gear the losses are from 8 to 9 percent. Mechan- 
ical reduction gears have been developed to a high degree, 
and it is very probable that in quite a number of cases the 
mechanical gears would be preferable to the electric 
drive, but as this paper-is limited to a discussion of bat- 
tleships that subject will not be touched. 

For battleships I do not believe there is any question of 
the relative economy 
drive is far superior. The electric reduction method pos- 
sesses two inherent advantages that the mechanical 
method cannot overcome. First, the electric installation 
uses only one turbine at low powers; second, the induction 
motors are fitted with pole changers which allow the tur- 
bine to be run’ at normal speed with the ship cruising at 
low speed—in other words, the electric drive permits of 
two speed reductions while the mechanical gear has only 
one. These two advantages exist no matter how the two 
installations may be laid out, and they far outweigh the 
difference in the losses of the two methods. To show 
just how great these advantages are, two curves are 
shown. Fig. 1 shows the Jupiter's turbine operating under 
varying loads and Fig. 2 shows the turbine operating un- 
der varying speeds (and also loads). The load curve does 
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not really show how very bad the conditions are for a 
battleship, as in that case the power at 12 knots is only 
about one-seventh what it is at 21 knots and the curve 
shown does not give so great a percent of reduction. It 
will also be seen that the speed curve is very steep at the 
low speeds and shows the bad effect of reducing turbine 
speed very greatly. As nearly all the cruising of a bat- 
tleship is done at fairly low speeds, it is evident that the 
electric drive will be more economical than the mechan- 
ical gear. 

In addition to the two advantages just stated, there are 
a number of other things entering into a comparison of 
the two methods that make it very doubtful if the me- 
chanical gear would be as good, even at the high speeds, 
as the electric reduction. It would probably be neces- 
sary to use at least four turbines with a mechanical gear 
instead of two, as with the electric method; this fact 
alone would make the electric reduction the more efficient 
of the two. Then there are also the very considerable 
losses due to the friction and windage of the backing tur- 
bine. According to Sir Charles Parsons this loss amounts 
to about one-half a percent. Also there would be a say- 
ing due to the fact that only one set of auxiliaries would 
be used at a time. 


SPACE OCCUPIED 


As regards the actual space that the machinery would 
occupy, the electric drive would take up less space than 
any other installation, with the possible exception of the 
mechanical gear. The arrangement of the machinery, 
however, is so much more flexible with the electric drive 
than with other methods that it is probable it would oc- 
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Fig. 2—4,000 K. W. Turbine U. S. S. Jupiter 


cupy less space than would the gears. It lends itself very 


readily to watertight subdivision. 


WEIGHT 


The next point to be considered is that of weight, and 
here again the electric drive is superior to any other 
method with the possible exception of mechanical gears. 
It is rather difficult to say exactly how the two methods 
would compare either as regards space or weight, as a 
great deal would depend on the number of turbines used 
with the mechanical gear in order to get 30,000 shaft 
horsepower. However, if the largest sizes of geared tur- 
bines now at sea are any guide, the weight of the electric 
drive would be less than the weight of the geared turbine. 


CARE AND UPKEEP 


As regards care and upkeep, the electric drive is greatly 
superior to either reciprocating engines or direct-con- 
nected turbines, also due to the fact that the turbines do 
not have to reverse, it would be superior to the geared 
drive in that it would have less blading trouble. Either 
of the two latter methods, however, is very satisfactory 
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in this respect, as a high-speed turbine is so small that it 
is easily handled and repaired by the ship’s mechanics. 

This completes the case of the electric drive for battle- 
ships; all of the points have been considered and in every 
case it has been seen that it has no superior. There are, 
howeyer, some points that have been made against electric 
propulsion, and these will be taken up before proceeding 
to a discussion of the Jupiter's installation. First, there 
is the danger from large quantities of water in the engine- 
room; however, this danger is more fancied than real, as 
ail the wiring could be placed well overhead, being taken 
out of the tops of the motors and generators. The gen- 
erators could be placed high enough to insure their safety 
and the motors could be placed in watertight pits so that 
the engine-room could have enough water in it to put 
the auxiliaries out of commission before reaching the 
main engines. The next point is that, when operating 
with one turbine, all motors must run at the same speed 
if they run at all; this fact has been found to be no handi- 
cap in actual operation. The next point is that, in turning, 
the inboard screw does not slow down; this slightly in- 
creases the turning circle, but does not increase the space 
necessary to turn in, as the inboard screw can always be 
stopped or backed. 

The equipment on the Jupiter is similar to that which 
would be used on a battleship, so it offers a good example 
of many points that have been advanced in favor of the 
electric drive. 


U. S. S. JUPITER 


The Jupiter has been in commission over a year and a 
half. During that time she has conducted two official 
trials and has carried on the usual routine work of a navy 
collier. She has steamed about 14,000 miles and has been 
handled a great deal around docks, in narrow channels, 
and other places where a great deal of engine handling was 
required. About one-half of the steaming has been done 
in the tropics with circulating water over 80 degrees F. 
and with correspondingly poor vacuum, so that the ecen- 
omy of the ship is known under all conditions. The fuel 
economy has proved to be excellent, being, on the average, 
about 25 percent better than the best of her sister colliers. 

During the whole period of commission, two repairs 
have been made to the main engine. The first was to re- 
blade the first stage of the turbine. This work was done 
entirely by the ship’s mechanics. The first stage blading 
was injured by a bolthead from the segment carrying the 
fixed blading. The bolt was broken off, probably through 
having been set up too hard while assembling. These 
bolts were all tap bolts and have been replaced by filister 
head screws with countersunk heads and a repetition of 
the accident would not be possible. The accident, how- 
ever, was in no way peculiar to the electric drive, as it 
might very well have happened to any other engine. The 
other repair was to replace one of the porcelain cylinders 
which carry the resistance; this cylinder was cracked 
when the ship went into dry-dock, but it was never dis- 
covered whether the cracking was due to the oiler putting 
undue pressure on the cylinder or due to some strain 
brought on it when the ship settled on the keel blocks. 
At any rate the damage was repaired by two machinists 
in about two hours. 

The amount of work expended in keeping the equipment 
in condition has been very small. After coming in from 
a run, the turbine clearances are taken to see if they have 
changed; and the motor clearances are also checked; there 
has been no change in either of these clearances up to 
date. Before getting under way the holding-down bolts 
of the turbine are gone over to see if they are tight, the 
slip rings on the motor of the generator are examined to 
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see if they are clean, and all insulators are also examined 
for cleanliness, all connections are generally gone over to 
make sure they are tight, the oil switch boxes are exam- 
ined to see if they have the proper amount of oil, and the 
governor control-valve springs are tested to see if they 
have the proper tension. After starting the turbine, the 
emergency trip is tested. In port the oil pump is run once 
a week to force oil through the turbine bearings and the 
motor shafts are jacked daily. Due to the fact that the 
main condenser is used a great deal (the auxiliary con- 
denser being too small to handle the coaling winches), 
the small pump for draining the turbine casing is run for 
a few minutes each day when in port to make sure that 
no water may be allowed to accumulate in the turbine. 

In operation the Jupiter’s engines have been highly sat- 
isfactory. There has been cnly one time when anything 
has happened during the handling of the engines and that 
was the tripping out of an exciter. The lighting set was 
immediately put on for exciting and the engines were 
ready to use again in about one and one-half minutes. If 
such an accident were to happen again it would take 
even less time, as the men are more familiar with the in- 
stallation. At the time the accident occurred the ship had 
just left the navy yard for the first time. 

The handling of the engines has been proved more than 
once; the ship has been handled a great deal in narrow 
waters and around docks. She steers very badly at times 
and the quick response of the engines has more than once 
helped in getting out of difficulties. The engines have 
been used to swing ship for compass deviation without 
putting any way on the ship at all, the total space used 
for swinging being little more than the ship’s length. 

The ability of the turbine to stand severe abuse from 
water has been demonstrated several times. There is no 
separator on the main steam line, and several times the 
boilers have primed and carried considerable water over 
into the turbine. This was particularly noticeable during 
dock trials, when it was impossible to properly handle the 
boilers. The only indication the turbine gave was an 
increase in the first stage pressure and a rattle in the 
casing as the water was hurled through at a high rate of 
speed, but the turbine blading showed no signs of bad 
effects from this. 

The backing qualities of the engines have proved to be 
all that could be desired; if the ship is cruising with the 
resistances in, the time taken for reversing is practically 
nothing at all; if the resistances are out, it takes a few 
seconds—not more than three. 

When underway the engine-room is very cool, due to 
the fact that the generator is fitted with air impellers at 
each end which take their suction from the engine-room, 
thus insuring a good circulation of air. 

After all, the greatest test of the satisfactory working 
of any machinery is whether the men who are actually 
handling it and caring for it are pleased with it. If this 
test applies to the Jupiter's machinery it certainly is an 
unqualified success. In particular is this true if the matter 
is referred to the coal passers in the fire-room who have 
to handle much less coal than do the men on sister ships. 
The ship can make her contract speed of 14 knots without 
using forced draft at all. 


Submarine Signalling and Proposed Method of Safe 
Navigation in Fog 
BY COMMANDER F. L. SAWYER, U. S. N. 
ABSTRACT 
The purpose in this paper is to present a proposed 
method of avoiding collision when navigating in fogs. 
The sole means of avoiding collision in a fog at the pres- 
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ent time is that prescribed by the “Rules of the Road’; 
namely, the fog whistle or siren. So far as range, ef- 
ficiency and reliability are concerned, these fog signals 
have made no appreciable advance since our largest men- 
of-war used steam as auxiliary to sail power. The pres- 
ent methods of navigating vessels in a fog are totally in- 
adequate to insure reasonable security to life and property 
and the danger of collision in fog always exists. 

A satisfactory system of fog navigation would require: 

(a) The presence of another vessel to be ascertained 
at least as far as the steamer lights are visible—namely, 
five miles. 

(b) A knowledge of the course and speed of the other 
vessel. 

(c) Information as to whether or not the bearing of 
the other vessel is changing without changing the speed 
and course of either vessel. 

(d) Ample sea room to change course in case such 
maneuver is found necessary. 

(e) Simple means and apparatus involving no calcula- 
tions or estimates to be made so that an intelligent navi- 
gator can carry out the method. 

In order to accomplish the above, the method proposed 
contemplates the use of the simplest form of wireless 
with any efficient form of submarine wireless. In case of 
fog simultaneous signals are sent from a vessel and only 
a single letter or number in the Morse code is necessary 
to be sent. The twenty-six letters and ten numbers each 
represent ten degrees of the compass, so that any course 
is signaled to the nearest five degrees, with an average 
error of less than one-quarter of a point. The observer 
using an ordinary double head-piece receiver on another 
vessel receives the wireless signal and submarine wireless 
signal, but not simultaneously, as the former is instantane- 
ous, while the latter, at five miles distant, for example, ar- 
rives more than six seconds later. This very considerable 
interval renders it easy to measure the distance between 
vessels with greater accuracy than necessary for purposes 
of navigation. After arriving within range of the sub- 
marine wireless signal, the vessels are able to know at all 
times their distance within an error that should not ex- 
ceed 300 yards. 

In the practical application of this method at sea, a 
standard wireless installation might be used, but such 
range and power are not required. A short wave length 
of not more than 200 meters, such as is reserved for the 
use of amateur operators, would be sufficient for the 
purpose. An inexpensive set with a variable frequency 
would be practical, by which the changing pitch and single 
letter would indicate an unmistakable fog signal. There 
would be no danger of interference with submarine sig- 
nals. If more than one vessel were within the field of 
audibility, the variations in speed or course would elimi- 
nate any probability of confusion. 

The recent simultaneous tests of the Berger and Fes- 
senden submarine systems have shown an effective range 
of ten miles for both. A range of five miles should show 
four times this intensity, and, therefore, this element in 
the system appears to be solved. 

The method above outlined appears, therefore, to fur- 
nish the information necessary for safe fog navigation, 
namely, at a range of over five miles, speed and course 
of other vessel, whether her bearing is changing, sea 
room to maneuver if necessary, the condition that both 
vessels are liable to hold their course and speed until 
bearing change is ascertained, and, in addition, the dis- 
tance separating the vessels. Vessels having this knowl- 
edge will in nine times out of ten find themselves passing 
more than one mile apart without either changing their 
course or speed. 
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Naval Engineering Ship Models 
BY FRANK VAN VLECK, PH. D. 


Admirers of things nautical and naval, when visiting 
Washington, often seek out and study the beautiful ship 
models to be found in the corridors of the Navy Depart- 
ment and in the marine section of the Smithsonian Insti- 
tute. There is no colleection equal to these two anywhere 
in America, and but few in Europe. In addition, there 
are a few excellent ship models in the hallways of the 
Treasury Department, illustrating the fine vessels of the 
Revenue Cutter Service. In the Post Office Department 
a few large and unusually well-developed models are 
shown of a few of the representative ships of the mer- 
cantile marine, as used for the transport of United States 
mail. These ships, however, fly foreign flags. The United 
States War Department has also had executed some good 
models of military transports, showing the complete ships 
and longitudinal inboard sections. 

Should all of these models be gathered together they 
would make a marine exhibit which would attract pro- 
found attention even from those who are not specialists in 
naval architecture. Many of these models are being pre- 
pared for shipment to San Francisco for exhibition at 
the Panama-Pacific Exhibition, and will attract deserved 
approbation from the public at large. 

But why along with these beautiful hull models should 
we not also have carefully executed models of the pro- 
pelling machinery of our naval vessels? Because an of- 
ficer cannot serve with sword and epaulets in the super- 
heated atmosphere of a boiler or engine room dces not 
signify that the machinery in that space is unworthy to 
be exhibited to a people who demand to know what makes 
the vessels plow the seas so majestically. The precedent 
for such models, which the Navy Department should not 
ignore, is the fact that the Revenue Cutter Service already 
has on exhibition in the corridors of the Treasury De- 
partment at Washington three or four excellent models 
of marine engines built on a scale of one inch to the foot. 
Captain C. A. McAllister, engineer-in-chief of the Reve- 
nue Cutter Service, has taken great pride in working out 
the details of these splendid models, and has stated that he 
now has more of them in preparation. ; 

As an educational feature, working models of marine 
machinery are essential, especially when the opportunity 
to inspect the actual machinery itself on board ship by 
the people throughout the country whose money has paid 
for this construction is very remote. Will not their 
knowledge, appreciation and enthusiasm be greatly en- 
hanced by the existence of such models in public places, 
even if only a few of them are professional mechanics 
and understand the details of such machinery ? 

Some slight familiarity with the complicated details of 
the machinery of monster battleships will bring to the 
uninitiated layman some realization of the existing im- 
portance of the ultimate training of the naval engineer 
officers who are called upon to control this machinery. 
Steam engineering, not seamanship, must win the battles 
of the future. A captain in action, fighting for the 
weather gage to get in his broadside, can no longer thrill 
his crew with his hoarse commands of “Rightabout,”’ which 
will bring his ship to its best fighting position, but rather 
will it not be the captain who is an engineer who will win 
the battle—a man who in distress gets 19 knots out of an 
18-knot engine? To convince the world that the man on 
the quarter-deck must be an engineer, is it not wise to 
show the people the intricate machinery below decks? 


Werkspoor Motor Ships in Service 


Working Results of Nine Diesel=-Engined Sea=Going Ves= 


sels—Mishaps that Have Occurred and Their Causes 


BY T. ORCHARD LISLE, A. M. I. MAR. E. 


At the present time there are just under one hundred 
commercial ships of over 300 horsepower fitted with 
Diesel oil engines as propulsive power, the majority of 
which are equipped with motors of the four-stroke type, 
and which undoubtedly are giving reliable and regular 
service. Yet, because about a dozen motor craft that have 
been brought into the limelight have proven far from 
satisfactory, there has been a tendency among some ship- 
owners to treat lightly the use of the Diesel engine for 
ocean-going ships, instead of giving the deep thought and 
discriminate consideration that it deserves and demands, 
and inquiring properly into the ulterior reasons thereof. 
It was this self-same tendency to light treatment by some 
marine engineers and shipbuilders that has been the main 
cause of the mon-success of a few modern motor ships. 
There also has been a distinct tendency to overrate many 
of the machinery accidents. 

If more discriminate probing was done by shipowners, 
and less attention paid to rumors and hearsay, the marine 
Diesel engine as a commercial proposition would stand 
far higher in the general estimation than it does to-day. 
It is important to notice, however, that there are certain 
shipowners who have practically abandoned coal and oil- 
fired boilers because of the splendid and economical service 
that they have obtained with Diesel engines. These 
owners have the warmest regard for this particular type 
of power after many years’ sea-going experience, which it 
fully deserves. To quote a few names—The Anglo-Saxon 


- Petroleum Company, The East Asiatic Company, The 


Nobel Brothers Naphtha Productions Company and the 
Mercury & Caucasus Transportation Company are such 
firms. 

Curious and interesting reflection is offered by the fact 
that of the 100 motor ships in service just about one-half 
were completed before and during 1910, up to when the 
highest powered two-stroke engined vessel was 360 horse- 
power compared with 1,200 horsepower for the rival type 
of motor. These vessels all seem to have given excellent 
service, and it is only during the last three years that 
serious troubles seem to have occurred. It is during the 
latter period that the high powered two-stroke driven 
ships have joined the steadily increasing list of active 
motor vessels. Judging by working results I firmly be- 
lieve that the two-stroke marine engine will most likely 
meet with its best success in small powers, say 100 to 
350 horsepower (if it can compete with the hot-bulb en- 
gine), and not in high powers, which is contrary to the 
general opinion that, by the way, was rashly formed be- 
fore proper data were available, and partly due to mis- 
leading and harmful matter unwittingly published by some 
of the semi-technical and non-technical journals and 
magazines. 


SERIOUS TROUBLES CONFINED TO Two-CycLe ENGINES 


Investigation will show that where serious trouble has oc- 
curred under sea-going conditions it has been almost abso- 
lutely exclusive to the two-stroke type of engine, and due 
chiefly to heat and bearing issues, which are the outcome of 
high powers and their relation to the principle of this par- 
ticular cycle, and have no reflection on the four-stroke 


- Diesel engine. Yet it unfortunately has been made so. But 


it is not my intention to discuss at length here the pros and 


cons of the two types, so I will content myself with facts 
and, by stating that while the two-stroke Diesel engine is 
still in the experimental stage, the single-acting, four- 
stroke Diesel is a proven commercial success. Also it is 
most significant that while many shipowners have given 
frequent repeat orders for four-stroke Diesel engine- 
driven ships, there is not a single instance on record of 
the owner of a two-stroke Diesel-engined commercial ves- 
sel having given a repeat order after he has had his first 
ship in service several months. This needs most careful 
reflection. 

I may add that after many years spent closely watch- 
ing the development of both types in Europe I have per- 
sonally reluctantly come to the conclusion that in this 
decade the marine two-cycle Diesel engine will not be- 
come superior to the four-stroke model for commercial 
ships, although it very probably will be extensively used 
for naval work, where the question of space, economy and 
weight are the most important considerations irrespective 
of protracted duties and running economies. The various 
admiralties can afford to continue spending fortunes ex- 
perimenting, but the shipowner and marine engineer can-, 
not, because of the dividends that they must earn, so the 
lead of admiralties should not be blindly followed. How- 
ever, the huge economies resulting from the adoption of 
a proven propelling power make it highly desirable and 
even imperative for every shipowner definitely to make 
sure that the four-stroke Diesel engine will, or will not, 
be advantageous for his individual vessels. There need 
be no hesitation over the reliability question, for this pro- 
pulsive power has to-day reached a stage where such firms 
as the Werkspoor Company, of Amsterdam, and Bur- 
meister & Wain, of Copenhagen, are erecting and in- 
stalling, under special circumstances, Diesel engines of 
over 1,000 horsepower per shaft straight into the ships 
without any previous shop trials. Furthermore, vessels 
are going on long ocean voyages with as little as three 
hours’ sea trials, and as yet the builders and owners have 
had no cause to regret the implicit confidence thus placed 
by them in oil engines. No praise could speak so favor- 
ably as this. 

At present we can take it as definite that the four-cycle 
engine is in the van. True, the two-cycle may be im- 
proved considerably in time, but the four-stroke also will 
go on improving, and it already has a great lead that will 
be difficult to overcome. It is up to the shipowner to 
decide whether he will adopt a proved commercial suc- 
cess, or machinery with which success is by no means as- 
sured, just for the sake of a little extra power. This 
extra power does not seem to be much, although in theory 
the difference is great, because there is very little chance 
in the near future of a two-cycle engined ship of high 
power being able to run for 20 and 30-day voyages with 
the throttle full open, and certainly not at the present stage 
of developments, if I may take existing results as a 
criterion. 

A Marine SUPERINTENDENT'S VIEWS 

It is the view of Mr. C. Zulver, the marine superin- 
tendent of the Anglo-Saxon Petroleum Company, which 
owns many motor ships, that, “although aware of the gen- 
eral tendency in favor of the two-stroke cycle (principally 
because of the attractiveness of the increased power of 
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similar cylinder dimensions), one has to consider reli- 
ability for continuous work under varying conditions at 
sea, and in this respect the four-cycle has proved superior. 
We have the outcome of twelve years’ experiment and re- 
search, and to sacrifice to some measure this valuable 
experience in order to build two-cycle engines does not, 
from a commercial standpoint, appear by any means to 
be a wise course at present.” 

I am enabled to give the working results of nine ships 
that have been installed with Werkspoor four-stroke type 
‘Diesel engines, with details of the various slight mishaps 
that have occurred on different voyages. The revealment 
of this information will, I hope, do much to allay the fears 
that large heavy oil engines cannot be relied upon under 
severe or general conditions of ocean-going work. Busi- 
ness competition naturally was a factor in preventing 
these data trom being publicly discussed previously, and 
the stage now reached eliminates all necessity for semi- 
secrecy. These reports are based on information fur- 
nished by the owners. 

First of all { will deal with the Vulcanus, for she was 
the first real ocean-going vessel, outside of Russia, afloat. 
She was placed in service by the Anglo-Saxon Petroleum 
Company of London in 1910, and after over five years’ 
steady work is still giving excellent service. She is a 
full-lined vessel of 1,900 tons displacement, with an oil- 
carrying capacity of 1,000 tons, and her direct-reversible 
Werkspoor 450 horsepower engine gives her a speed of 
8% knots.: 

The marine superintendent of her owners estimates that 
her total saving to them over steam has been about $11,- 
000 (£2,250) per year, although she is but a small boat. 
During her first two years’ service she covered about 45,- 
600 miles, and her engines made over 12,000,000 revolu- 
tions, yet the wear on the cylinder liners was exceed- 
ingly slight. The fuel consumption was not over two 
tons per diem. 

Being a pioneer craft and designed six years ago, the 
engines of Vulcanus were frequently overhauled for ex- 
amination by desire, and not necessity; but after long 
voyages everything was usually O K, sometimes a few 
piston rings were renewed, and sometimes the precautions 
were taken to re-grind or renew the exhaust valves, 
although the latter have given no trouble. While exhaust 
valves are usually considered to be a weak point of four- 
cycle Diesel engines, no inconvenience or delay has ever 
been caused in this respect. Occasionally trouble was 
given by the air compressors. 


MISHAPS TO THE VULCANUS 


Only on one occasion had the Vulcanus to be assisted. 
On her third voyage to Hamburg the brick lining of the 
exhaust pipe collapsed, partially choking the exhaust pas- 
sage and so reducing the revolutions of the motor. The 
engineer not knowing the cause, and still under the in- 
fluence of his steam engine training, further opened the 
throttle, thereby considerably overloading and choking the 
motor, She was towed from the Elbe lightship to 
Hamburg and was held up for four days under repair. 

On another voyage there was a bending of the crank- 
shaft, due to a bottom end bolt breaking and fouling the 
crank. The latter was due to a careless overstraining of 
the connecting rod bolts during an overhaul by a firm 
which was not the builder of the engine. However, the 
bent shait and disturbed timing did not prevent the Vul- 
canus from running another three months, when a new 
crank shaft-was put in. 

Another accident was the exploding of an inblast air 
reservoir, while the engines were being overhauled at the 


etc. 
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builder’s yard at Amsterdam. Bad welding had left a frac- 
ture, and the top part of the air vessel blew right off, caus- 
ing the second engineer to lose his left arm—a most dis- 
tressing and unfortunate occurrence, but which was not 
directly due to the engine or its builders. The indirect 
cause was the accumulation of water in the air retainer, 
which had not drained owing to a cracked internal pipe. 
This mishap taught the builders of the machinery to dis- 
pense with welded air bottles and suspend them with 
covers and valves downward, thus effectually preventing 
any unknown accumulation of water. 

In summing up these little accidents it should be borne 
in mind that the makers of the engines of the Vulcanus 
at the time had no experience of high sea service upon 
which to base their designs. With later ships advantage 
was naturally taken of this first experience, and conse- 
quently very little trouble has ensued. As a matter of 
fact the Werkspoor Company guarantees reliability with 
present-day engines. On her first trials, by the way, the 
only man in the engine room for some hours was a repre- 
sentative of a London engineering paper, the engine room 
crew suffering from an attack of sea-sickness. Yet there 
was no governor on that particular engine, and every-- 
thing worked sweetly. 


RECORD OF THE JUNO 


The Juno, a tanker of 2,450 tons deadweight capacity, 
4,200 tons displacement, and fitted with a six-cylinder 
1,100 horsepower Werkspoor Diesel engine, left Rotter- 
dam on her maiden voyage to Braila (Black Sea) on No- 
vember 22, 1912, arriving on December 15, having used 
for all purposes 86.21 tons of oil fuel, or 3.75 tons per day, 
and made an average speed of 9 knots. She spent seven 
days in port under overhaul. A few piston rings were 
found stuck, otherwise everything was in good condition. 
Her auxiliaries are driven by steam, generated in a donkey 
boiler, partly fired by the exhaust gases from the engine 
and partly by an oil burner. This has been done with suc- 
cess in all later Werkspoor vessels, except that the heat 
from the exhaust has now been found sufficient for the 
purpose. The fuel consumption of the Jimo’s engines 
has since been reduced, and it works out at 0.3 pound per 
indicated horsepower hour, which is about 17 percent lower 
than with two-stroke engines of similar power. 

It has been found possible, by reason of the great acces- 
sibility afforded by the design, to examine and clean all 
the pistons of the Juno’s engines without disturbing any 
cylinder heads, pipes, valves, cams, etc. The Juno has 
since been in regular service, and Mr. C. Zulver, marine 
superintendent for the owners, the Anglo-Saxon Petro- 
leum Company, stated that “the plain, unvarnished truth 
is that her engines gave very little trouble indeed, wear 
and tear of moving parts being very slight, and less than is 
usually found in marine engines.” A little difficulty was at 
first experienced with cooling pumps, through the cap- 
acity having been based on land practice and proving in- 
sufficient. All these minor mishaps, already referred to 
and as follows, have been a splendid education for the 
builders of the engine, and the lessons learned are used to 
advantage in present-day ships, and they are indebted to 
the co-operation of the various owners in assisting them to 
make good. 

A year previous to the Vulcanus, the Werkspoor Com- 
pany installed Diesel engines of about 200 horsepower in 
the small ships San Antonio and Sembilan. Even at this 
early period these vessels gave good results (and still run 
excellently). In 1911 one of the voyages of the San An- 
tonio was from England to Brazil and Venezuela and 
back. 
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I will next refer to the Loudon, owned by the Royal 
Packet Navigation Company of Amsterdam, a cargo and 
passenger ship of 1,750 tons deadweight capacity, and pro- 
pelled by a 1,100 horsepower Werkspoor Diesel engine of 


the four-stroke type, and which commenced her maiden — 


voyage on November 22, 1913, from Amsterdam to Ba- 
tavia, arriving on December 31, having averaged over 10 
miles an hour. The chief engineer reported that, when 
between Amsterdam and Flushing, the flow of. lubricating 
oil diminished, which was soon found to be due to clogging 
of a pipe in the filter and was quickly remedied. 

Another minor mishap was experienced on account of 
some very heavy oil fuel having been pumped in error to 
the solar oil filter. Naturally this fuel was too thick to 
follow the speed of the fuel pump, and the engine slowed 
down. Shortly atter the machinery was stopped in order to 
drop the pilot, and the engine would not restart on the 
heavy oil, as the adjustments were not suitable. But after 
draining the pipes and filling them with solar oil, the 
trouble was over. It is rumors based on such little acci- 
dents as these, and which increase in seriousness as they 
pass from person to person, that do so much harm to the 
Diesel engine industry. As a matter of fact, the engines 
really worked excellently, no hot boxes occurring, not even 
on the first few days when the ship was rolling heavily. 

After arriving in the East Indies the Loudon regularly 
plied between different ports in the Dutch colonies. On 
one voyage, from Batavia to Palembang, she spent 4 days 
and 5.3 hours loading and unloading in the different ports 
en route, while the actual running time was 2 days 18.9 
hours. There were no standby losses, other than wages 
and food, but a steamship would have had exceedingly 
high stand-by losses, because of the necessity for keeping 
up a head of steam. : 


Later VESSELS 


Very fine performances have been given by the Artemis, 
a ship of 7,720 tons displacement, and 5,050 tons dead- 
weight capacity, fitted with two 1,125 indicated horse- 
power Werkspoor four-stroke Diesel engines and owned 
by the Anglo-Saxon Petroleum Company. On April 7, 
1914, she left Rotterdam on her first voyage, bound for 
Constanza, returning in May. In June she left Rotter- 
dam for Shanghai, reaching Alexandria en route twelve 
days after (average speed 11 miles per hour), and her 
destination was reached towards the end of July. 

A few troubles were experienced underway, consisting 
of several hot crank pins and crosshead brasses, which 
were scraped up and adjusted in port. These mishaps 
were due to the use of lubricating oil that proved too thin. 
Since then a more substantial oil has been used and the 
troubles of Artemis were over. Her total fuel consump- 
tion averages not over 7 tons per day, which the marine 
superintendent of the owners wrote saying was a mar- 
velous performance for a ship of her size and power. He 
went aboard at Port Samboe on July 18, and the following 
is an extract from his report: 

“On the arrival of the Artemis at Port Samboe on 
July18, we went on board and are pleased to say that our 
high expectations of the Diesel installation of this ship had 
not been disappointed. We noticed the various improve- 
ments with great interest and satisfaction, and the chief 
engineer informed us that he had experienced no trouble 
with the engine except a few crankpins and crosshead 
brasses, which he scraped up and adjusted here.” 

It may be remembered that a new piston-cooling ar- 
rangement was devised by the Werkspoor firm a short 
time ago, and in this connection the superintendent states 
that “it works quite well and gives no trouble.’ He 
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further adds that “it is gratifying to learn that sufficient 
steam (for the auxiliaries) can be raised with the exhaust 
gases, thus creating a substantial saving in the oil 
fuel bill.” 

A sistership to this vessel is the Ares, which carried out 
her trial trip on May 1g last, when a speed of 1114 knots 
was attained, that is to say, about one knot over the guar- 
anteed speed. On the same day as she ran her trials she 
sailed for Rotterdam, where she loaded and left on 
May 28 for the Black Sea. She had to put in at Lisbon 
Harbor on account of lubricating oil, a mistake having 
been made’ in the quality, which was found to be far too 
thick. 

On July 10 the Ares returned from the Black Sea to 
Rotterdam, having made a run of 3,634 miles in 16 days 
at an average speed’ of 9% knots, which, with the excep- 
tion of stopping the starboard engine to replace the chain 
which drives the cylinder lubricating pump, was a non-stop 
run. In the same month she sailed for the East Indies. 

The third sister boat, the Selene, ran her trial trip on 
August 29 last, and sailed for Port Arthur, Texas, on Sep- 
tember 5, which port she reached on September 27. Owing 
to the mines which were laid in the North Sea, the trials 
of this boat were of exceptionally short duration (three 
hours moored and four hours at sea), and after this very 
short trial the ship left for a 22-days’ voyage. The en- 
gineer’s report mentioned great satisfaction with regard 
to the heating of the boiler by the waste gases and the con- 
sequent lower fuel consumption. < 

On days when there was fine weather a speed of nearly 
11 knots (ship unloaded) on a fuel consumption of only 
6% tons (2,250 indicated horsepower) was attained, which 
was even better than the performance of the Artemis. 
This includes everything needed for the auxiliaries, such 
as the steering gear. The Werkspoor installations, by the 
way, appear to be the only ones at present existing in 
which the exhaust gases are employed for raising steam 
for the steering engine and pumps with such satisfactory 
results. The Artemis stayed at Port Arthur for four days 
loading and making adjustments to the engines, this being 
necessary owing to the short trials referred to. 

Finally, but not least, is the Elbruz, a sistership to the 
twin-screw vessel Emmanuel Nobel, which was placed in 
service a year ago. Both vessels are of 6,230 tons dead- 
weight capacity, and are equipped with two 1,100 horse- 
power Werkspoor four-cycle Diesel motors. 

The Elbruz was commissioned in July last and, it is 
interesting to note, her engines were installed in the hull 
without even turning round in the shops under power. 
After a few hours’ tests when moored she ran her trial 
trip, and the following day she started for Constantinople, 
reaching there 1344 days later after a successful voyage 
without particular incident. 

Having fully explained the slight mishaps that have 
occurred to various Werkspoor-engined motor ships it is 
to be sincerely hoped that shipowners will fully realize that 
they can without the slightest trepidation or hesitation 
place an order for a commercial ship with carefully 
selected four-stroke Diesel motors asthe propulsive power, 
and be sure of obtaining the same reliable service as they 
are accustomed to having from steam. 

Before concluding there is one important query that 
should be made clear, namely, the desirability (?) of spe- 
cially trained men in the engine room. In connection with 
this I would point out that it has been stated by the marine 
superintendent of the Anglo-Saxon Petroleum Company 
that “their experience is that any marine engineer of ordi- 
nary intelligence and experience can soon become capable 
of running and handling a Diesel engine installation, and 
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it is certain that no special or highly skilled men are neces- 
sary.” This assurance, coming from a marine engineer of 
extensive sea-going experience, and who is in charge of 
a large fleet of steam and motor vessels, will no doubt give 
a strong impulse to the more general adoption of Diesel 
engines for ship propulsion and satisfy shipowners on that 
score. 


Tank Ship Construction* 
BY ROBERT WHITING, MORRELL,'M. E? 


Each bulkhead usually has two or three vertical web 
stiffeners, which should be on the same side as the bulb 
stiffeners, as it is very bad practice to put any stiffeners 
on the calking side of a bulkhead. These webs are slotted 
out to fit around the bulb stiffeners, and are clipped to 
the bulkhead by short clips between the horizontal bulb 
angles. The webs, consisting of plates, face bars, and 
short horizontal clips, are assembled and riveted separately 
on the ground; but the clips connecting them to the bulk- 
head should be rivted to the bulkhead. The webs can be 
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‘a few exceptions. For example, starting at the forward 
end the forward bulkhead of the cofferdam has its calking 
side forward, both port and starboard, while the after 
bulkhead of the cofferdam has its calking side aft, port and 


‘starboard. This is necessary, as these bulkheads have ver- 


tical webs in common, which must be on the non-calking 
side. But the next bulkhead aft has its calking side for- 
ward on the starboard side and aft on the port side, while 
the second one has just the reverse. If the pump room is 
amidships, the calking sides of both pump room bulkheads 
should face into the pump room, in order to keep the 
stiffeners out of that space. 

This feature causes complications in shipping the bulk- 
heads, for it will be found that it is not feasible to put 
them all in the ship at this stage of the construction; in 
fact, only half of them can be shipped. The reason is a 
roundabout one, and difficult to follow, but stated as simply 
as possible it is that any given bulkhead cannot be put in 
on both port and starboard sides without first having the 
centerline bulkhead plating between the two parts; and 
this plating can not be hung in place until the transverse or 
belt frames are in the ship (on one side only in each tank), 
to attach the centerline plating to. Therefore, the situa- 
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Diagram, Showing Arrangement of Bulkheads and Transverses in Oil Space 


riveted complete, except for the short horizontal clips 
which catch the bulb stiffeners, and also the face bar 
should be left loose for a short distance, top and bottom. 

It is advisable to cut a small door or manhole in each 
bulkhead for convenience in access to the various tanks 
without having to climb over the bulkhead to get from 
one tank to another during the course of construction. 
Later a cover plate can be riveted on this opening. 

It is a great advantage to do all possible riveting and 
calking on the ground, but the work should first be 
checked by battens for half widths and heights. The bulk- 
heads can be riveted on the ground complete, with the ex- 
ceptions noted above, and are then ready for shipping. 
The bulkheads on the side of the ship away from the over- 
head crane, if of the cantilever type, are apt to be too 
heavy to lift in one piece, and should therefore be broken 
in half at a seam in the plating. 

A ribband should be run at the main deck to catch the 
bulkheads, and diagonal braces should also be used. One 
or two vertical ribbands should be bolted to each bulkhead. 

Just as the calking side of the centerline bulkhead re- 
verses in adjacent tanks, so the calking side of the trans- 
verse bulkheads reverses on opposite sides of the ship, with 


* Continued from the December Number. 


tion is that we can put half the bulkheads in the ship, and 
simultaneously we must have half the transverses ready 
to put in. 

The transverses can be assembled on the skids to advan- 
tage. It will be seen that they are not symmetrical, for on 
the non-calking side of the centerline there is a web, with 
slots to take the centerline stiffeners. These frames are 
the ones wanted first. The entire frame is notched or 
slotted to take shell longitudinals, deck longitudinals and 
centerline stiffeners. Lloyds require that the corners of 
these slots must be punched round to prevent tearing. 
They also stipulate that the butt laps of the plating must 
come between slots, and that the lightening holes must be 
nearer the face bar than the outer edge. 

The frame is connected to the shell, deck and centerline 
by clips between the slots. If possible, these clips should 
be made single, as double clips cause much trouble on the 
skids. The best practice, instead of working these con- 
nections as short clips, is to work them as continuous bars 
and cut them out at the slots after riveting. This, of 
course, causes considerable waste of material, but has 
many advantages to offset this fault. 

Clips are likely to get lost when most wanted, and they 
would require fairing clips to keep them in line for rivet- 
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ing, and even then would be apt to be unfair. At the turn 
of the bilge it is much cheaper to joggle, bevel and bend a 
continuous bar than a collection of clips. By sawing 
through the shell flange at each slot the chipping on the 
skids is reduced to a minimum. No holes should be put 
in these bars where they cross shell seams. They should 
be joggled in way of outside strakes. 

The transverses can be riveted complete on the skids, 
with the following exceptions: the shell clips next the 
centerline and the deck should be left loose, and if the 
bilge strake of shell is a skin strake the shell clips at the 
turn of the bilge should be left loose, the top and bottom 
clips to the centerline should be left loose, and the out- 
board deck clip. No riveting should be done until the 


frame has been carefully checked by half width and height: 


battens. It is even then advisable, but not necessary, to 
leave one butt lap loose. In working the big brackets at 
the turn of the bilge, they should be sheared before the 
slots are punched, for if the slots are cut out first the plate 
will curl up between slots when sheared. 

Having the solid transverses ready on the non-calking 
side of the centerline they can be put in the ship. The 
next step is to place the centerline stiffeners in the slots in 
these frames. At the bottom the vertical keel closes the 
slots and makes it necessary to reeve the stiffener through. 
Here it becomes apparent why a careful selection of the 
bulkheads to be put in the ship is necessary; for unless 
these bottom stiffeners are placed in their slots before the 
bulkheads are shipped, it is evident that if the bulkheads 
are in place at both ends of the stiffener it will be impos- 
sible to reeve it through. A similar condition exists at the 
bilge if the bilge shell is a skin strake. In this case it is 
cheaper to place this strake on the spauls before the trans- 
verses are shipped than to pull it up into place afterwards ; 
but the shell longitudinals can not be placed on this strake, 
or the transverses could not be entered, hence it is neces- 
sary to reeve the bilge shell longitudinals through the 
slots. 

FITTING THE CENTERLINE PLATING 


With the centerline stiffeners in place, the centerline 
plating can be hung. This plating should be designed to 
have a narrow vertical plate at each bulkhead, in order to 
do away with linering the bounding angles. (This idea 1s 
also applicable to the transverse bulkheads, but its value 
in that connection is questionable.) Between the vertical 
plates the centerline bulkhead is worked in horizontal 
strakes, with joggled seams, the joggle dying out at the 
end of the plate. 

The lap of the plating on the vertical keel may be jog- 
gled, except in way of bulkheads, where it dies out and 
tapered liners are used, as it is almost impossible to make 
a tight fit of the bounding bar around the joggle. The 
joggling should always be toward the calking side, ex- 
cept at the lap of the vertical keel, where it must remain 
always on the same side of the ship. The vertical plates 
are joggled to receive the ends of the horizontal strakes. 
The joggling is very complicated and should be watched 
closely, as in some cases a plate will joggle in opposite 
directions in a space of two feet. On account of this dif- 
ficult joggling the stiffener next above the lap of the verti- 
-cal keel should be kept as far above the lap as is feasible. 
All the stiffeners should heel down. 

The question of assembling the sections of horizontal 
plating between the vertical plates on the ground has been 
considered, but owing to the reverse joggling and the 
stiffeners extending beyond the ends of the horizontal 
strakes the difficulty in shipping these sections when as- 
-sembled is so great as to make it unadvisable. 

After the centerline plating is completed the remaining 
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bulkheads and transverses can be shipped. These trans- 
verses are the ones on the calking side of the centerline, 
and have no centerline web. A heavy vertical wooden 
strut should therefore be bolted to the frame near the 
center line, to hold it to the proper height. These trans- 
verses are connected to the centerline by big brackets, usu- 
ally having double clips. As these clips cross the lap of 
the vertical keel, where the joggle occurs, it is best to 
cut away the centerline flange of the clip clear of the jog- 
gle to permit better calking. There is a tendency to ex- 


tend these clips about six inches beyond the tip of the 
bracket, taking two more holes through the centerline 
than through the bracket. With double clips this leaves a 
space between the heels which can not be calked, and is 
It can be made tight by “gun- 


therefore bad practice. 


Diagram of Transverse in Oil Space 


ning,’ which, although very efficient, is costly and is con- 
demned by many inspectors and should therefore be ob- 
viated in the design as far as possible. 


Bince AND SIDE SHELL LONGITUDINALS 


The next step is to ship the bilge and side shell longi- 
tudinals. This is a difficult job for the riggers, especially 
where the bars are not straight. It is necessary to pull 
back or cut off the staging spauls, lower the bar down by 
means of the crane, then with tackles pull it into its slot. 
It is highly important, from the rigger’s standpoint, that 
the bars heel down. After the longitudinals are complete 
the shell can be hung. 

No bolting whatever should be done, either on the 
centerline bulkhead or the shell, until the ship carpenters 
have shored one or more bulkheads accurately into place. 
If this is not observed, the work on the entire ship will 
“oo bad.’ With a bulkhead set or “horned,” this can be 
used as a starting point and the centerline bulkhead bolted 
to it first, then to the other transverse bulkheads, then its 
own seams and butts, then to the siffeners. 

A similar procedure is carried out with the shell. The 
bracket connections are bolted last of all. In adjusting 
the shell, it is often necessary to throw away a few clips 
on the transverses. The bottom or side shell should not 
be bolted to the transverses until the transverses are bolted 
through the centerline. This is to prevent ‘the transverse 
from sagging and pulling the centerline out of plumb. 

The vertical webs on the transverse bulkheads can be 
shipped at any time, and there is great advantage in put- 


ting these webs in the cofferdams before the bulkheads are 
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bolted in the ship, as the webs will go in much easier if 
the bulkheads can be sprung apart. 


Matn DeEcK 


We now come to the main deck. This being an oiltight 
deck, should have solid wooden molds made for it in the 
loft. It is preferable that the main deck should have no 
camber. The deck longitudinals should be dropped into 
the slots in the transverses, to be followed immediately 
by the deck plating. As this deck is only the width of 
the summer tank, it usually consists of three strakes, one 
of which is the stringer. 

The middle strake should be lifted from the ship, and 
the deck should be bolted at once so this can go ahead, 
starting at the “horned” bulkhead. The deck stringer 
angle amidships should be put on, as well as the deck angle 
to the expansion trunk bulkhead, as these will aid greatly 
in regulating the deck. The rule is to bolt bulkheads first, 
then butt laps, then transverses. At the shell and expan- 
sion trunk the deck plating should be cut neat to the heel 
of the bars in way of bulkheads, although it may be cut 
slack between bulkheads. 

A difficult point to make tight is the intersection of the 
main deck and expansion trunk bulkhead at ‘transverse 
bulkheads. Various methods have been tried, such as 
flanging the deck plate up and lapping the expansion trunk 
plating on it, or extending the main deck plating inboard 
of the expansion trunk as a web, slotting the transverse 
bulkheads and stapling around the slot. The former is 
not very good, as it is hard to fit the bounding angle to 
the flanged plate. The latter method works fairly well. 
The inboard edge of the deck plate is flanged up for stiff- 
ness, the flange being cut away at the bulkheads, and at 
butt laps it can be drawn in slightly in the machine to 
save furnacing. 

As soon as the deck is bolted, the ribband can be taken 
down and the shell hung in way of the deck, which will 
permit regulating it with the stringer angle to good ad- 
vantage. The deck longitudinal brackets at the bulkheads 
should be put up and the longitudinals bolted, in order 
that the strake of deck plating can he lifted. Staying 
should be put in the tanks at the earliest possible mement, 
in order that the bolting can go ahead. 

The transverses between main and upper decks inside 
the expansion trunk are the next members wanted. As 
soon as these are shipped, the expansion trunk stiffeners 
can be placed in their slots and the expansion trunk plating 
shipped. This plating, like the deck, should be cut neat 
in way of bulkheads. 

After bolting this plating the transverses and bulkheads 
in the summer tanks can be put in the ship. These bulk- 
heads divide the space into much longer compartments 
than the main tanks, with swash bulkheads between. The 
swash bulkheads should have an access manhole at a con- 
venient height above the deck. The oiltight division bulk- 
heads in the summer tanks should not have their bounding 
angles gotten out in the loft except those under the up- 
per deck. The bounding bars to shell, main deck and ex- 
pansion trunk should be lifted from the ship, and care 
should be taken that there is a space left open to get these 
bars in after lifting. 


Upprr Deck 
We are now ready for the upper deck, which joins the 
top of the main tanks and the summer tanks. This deck 
has the usual camber. Most of what has been said re- 
garding the main deck applies here as well. The strakes 
of deck plating directly over the centerline and expan- 
sion trunks should be lifted from the ship. Not more than 
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two adjacent strakes should be gotten out in the loft. Oil- 
tight deck plating should not be joggled; it is best to work 
the strakes clinker-fashion, with the clips on the trans- 
verses joggled, and tapered liners used in way of bulk- 
heads. 

The oiltight hatches are generally located on the upper 
deck, although in the shelter deck type there may be an 
oiltight trunk leading to the shelter deck, with the hatches 
on the shelter deck. There is a hatch for each tank, usu- 
ally consisting of a small trunk, with a hinged cover and 
suitable dog clamps and asbestos gasket. In the cover is 
a cast steel or brass handhole and hinged cover, which is 
left open for air when filling or discharging, and also in 
order that the height of oil may be observed. The cover 


‘has a rest rod to hold it partially open. 


In order to insure fairness of holes in the angle con- 
necting the hatch to the deck, the deck flange of the 
angle should be left blank until the deck plating is assem- 
bled on the ship. Then before the hatches are shipped the 
deck holes can be lifted, applied on the hatch angle, and 
drilled off. Deck holes in the proximity of the hatch 
corners should be omitted, in order to prevent the pos- 
sibility of their coming in the toe of the angle; if any 
such holes occur they should be driven flush before the 
hatches are shipped. 

Hatches should not be located too close to the calking 
edge of deck plating. The vertical metal ladders in the 
main tanks should be put in place before the hatches are 
shipped. 

In the bridge deck type the hatch covers are raised by 
means of a fall attached to the fore-and-aft bridge. In 
the shelter deck type, if the hatches are on the upper deck, 
it is necessary to provide a gas trunk around each group 
of hatches, and extending from the upper deck to the 
shelter deck, to prevent oil fumes from getting into the 
‘tweendeck. These gas trunks are apt to be a source of 
danger, as the oil vapor, which is heavier than air, will 
collect in them even when they are wide open at the top, 
and a man entering the trunk can very readily be over- 
come. 

The trunks are watertight, and as they rest on the oil- 
tight deck their bottom angles must be calked heel and 
toe, and the trunk plating should be cut slack for this pur- 
pose. Although it is somewhat risky, these angles should 
be gotten out in the mold loft, as they must be in place 
and riveted before 'tank-testing can begin. Ordinary prac- 
tice would indicate lifting the bars after the decks and 
trunks are adjusted, but the delay would be too great. 
The trunks can be assembled on the ground and these bars 
bolted to them, but not riveted. 

Over each trunk is an opening in the shelter deck, 
which is similar to an ordinary cargo hatch, with coamings, 
strong-backs, wood covers, etc. These hatches should be 
kept as small as possible, in order to maintain the strength 
of the shelter deck. In this case the oil hatch covers are 
raised by a fall attached to the coaming or strong-back 
above, but there is no provision for lifting the strong- 
backs themselves, as this is not likely to be necessary. 

If the oil hatches are located on the shelter deck, a spe- 
cial oil trunk must be fitted in the ’tweendeck, and a special 
means of raising the hatch covers must be provided on 
deck. This system, while it enables a greater amount of 
oil to be carried, and does away with the gas trunks, is apt 
to cause an enormous head of oil in the tanks, which may 
be harmful. 

Access to the cofferdams is obtained by means of small 
trunks with hinged hatch covers at the top, very similar 
to the oiltight hatches, but much smaller. Access to the 
pump room is provided through the pump room skylight, 
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which is a large bolted skylight located on the weather 
deck over the pump room hatch, and fitted with a water- 
tight door. 

: Masts 


Masts on a tank ship are unnecessary, except to carry 
lights, flags and wireless. If cargo booms are required 
for the hold forward of the oil space, a derrick post would 
be sufficient. No coaling gear is necessary, as this is fur- 
nished by the lighter or pier. So long as masts are used, 
however, they rest on the oiltight deck and must be pro- 
vided for. A doubler is fitted on the deck, with an angle 
ring on it, to take the foot of the mast. The doubler 
is riveted to the deck, but the ring should be riveted to 
the doubler only, before it is put down. This is so that, if 
- the mast works in the ring, it will not loosen any oiltight 
rivet. The deck rivets must be chipped flush, as well as the 
rivet heads under the ring, before the doubler is put down. 
If there is no shelter deck, the mast has no support other 
than its shrouds and stays. As the mast rests on the 
centerline bulkhead no additional foundation is necessary. 

We have now covered the main structural features of 
the oilspace. The oiltight work requires minute care as 
to the fairness of holes, the tightness of bolting, the sound- 
ness of riveting, and the thoroughness of calking. Before 
bolting up a bulkhead, deck, or shell, it should be carefully 
regulated as a whole. No work should be reamed in the 
ship until all the adjacent members have been set and ad- 
justed satisfactorily. Not only must the oiltight work at- 
tain a high degree of perfection, but all work‘in the oil 
space, even if not oiltight, involyes important strength 
members and must be up to a high standard. 


PACKING 

In regard to packing many specifications require that 
oiltight work must be metal to metal; but in the best prac- 
tice a packing of canvas or lamp wicking soaked in red 
lead is freely used, especially in places not readily calked. 
For example, packing is generally used in laps of shell 
plating in way of bulkheads and under most clips located 
on the calking side of a bulkhead. The principal object 
to attain, however, is fair holes and work bolted up tight. 
“Dutchmen” and ~shim liners are very undesirable on 
work readily accessible. Packing may be omitted; for in- 
stance, on bilge keel bars it is not necessary to pack, pro- 
vided the bars have the proper “set” to suit the curve of 
the bilge. The bilge keel bars should have the shell flange 
cut clear of the shell butts to facilitate calking, and in 
some cases the bars are also cut clear of the riveting 
through the transverses. When the shell flange is cut 
away, however, it should be done by chipping after the 
bars are in place; for if they are cut in the shop they will 
break in handling. 

Fittings on an oil-tight deck, such as bitts, chocks, rail 
stanchions, fore-and-aft bridge supports, pipe brackets, 
etc., should be carefully packed and calked. A chock 
foundation, in this case, instead of having the usual flanged 
plate riveted in the bosom of the deck stringer angle, 
should have a clip riveted to the angle, and the plate riv- 
eted to the clip after the necessary calking has been done. 
Deck winches should not be located on the oiltight deck, if 
avoidable, and under no circumstances should a wood 
deck be fitted on an oiltight deck. 


TANK TESTING 
Tank testing is a large item in the tank ship and should 
be started at the earliest possible moment, and all efforts 
should be directed toward that end, as it is highly desira- 
ble to do all testing on the stocks rather than overboard 
or in drydock; and if it is to be completed before launch- 
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ing, it must be out of the way in time to permit painting, 
fitting the cradle and taking down staging. 

Every tank must be complete in every structural detail 
before water is put in. Usually, the aim is to test the 
tanks next the pump room first, in order that work in that 
space may go ahead. In general, the rule is to put water 
first in the tanks in which the calking sides of the bulk- 
heads occur and test the shell, decks and expansion trunk; 
then, after dumping these tanks, the tanks in which the 
stiffeners occur are filled, and a final test is thus obtained 
of the calking sides of the bulkheads. This brings out the 
advantage of alternating the calking sides of the bulk- 
heads. The tanks filled should balance each other, so that 
too much weight is not put on one side of the ship. 

The ordinary tank testing on the stocks does not take in 
pipe fittings and many other fittings which are not installed 
until near completion. It is wise, therefore, to refill the 
tanks when the ship is completed in order to examine all 
pipe connections at bulkheads and decks, and all fittings 
such as pipe hangers, guards and brackets, operating rods, 
staunchions, clips, pads, etc., which may have been added 
since the original test. 

(To be concluded. ) 


A Lumber Crane of Large Capacity to 


Be Installed on a Steamship Pier 

The Seattle, Wash., Port Commission has recently 
awarded to the Shaw Electric Crane Company of Muske- 
gon, Mich., a contract for a lumber-handling wharf crane, 
which will be larger than any crane previously installed 
for this class of service. 

This crane is of the double cantilever type, with an 
overall length of a little over 200 feet, and the range of 
travel along the pier is approximately 800 feet. The end 
of the crane bridge projecting over the water is hinged to 
swing upward for purpose of clearance. 

Lumber will be handled by a special grapple and in units 
containing 1,500 feet board measure. A standard hook 
may be substituted for the grapple, for handling structural 
steel and miscellaneous cargo. The openings through the 
gantry legs are wide enough to permit carrying material 
32 feet long without interference. Means will be pro- 
vided for transporting 9,000 feet of lumber on one of the 
gantry legs, in addition to the load carried. by the grapple. 

This installation is interesting, because it is a forward 
step in the handling of lumber by the unit system, and be- 
cause it is the first municipal pier to be equipped with cargo 
cranes, indicating the progressive spirit of the Pacific 
Coast cities. 


Adventures of the Nantucket 

Beginning another chapter in her chequered career, the 
Merchants’ and Miners’ line steamer Nantucket has re- 
sumed service on the run between Boston and Baltimore, 
in command of Captain McDorman, late of the Gloucester, 
of the same company. She has just undergone extensive 
repairs at the Newport News shipyard, following her colli- 
sion last January with the Old Dominion liner Monroe, 
which she sank off Hog Island, Va., with a loss of forty- 
four lives. 

Renewal of a number of smashed bow plates, however, 
has not been wholly responsible for her losing the greater 
part of a year’s work. After the tragedy she was tied up 
for months by litigation quite in keeping with the vicissi- 
tudes she has undergone of late. 

Shortly before the Monroe affair she broke down off 
Cape Cod, southward bound, and was towed back to Bos- 
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ton by her sistership, the Howard. Just previously she 
had been run ashore in Vineyard Sound, with a heavy 
cargo of passengers and freight aboard, to avoid collision 
with a tow of barges. At this time, too, she sustained 
considerable damage, but it was small in comparison with 
that received in her preceding escapade. 

While lying at her dock in Baltimore several months 
before, she caught fire, and for a time seemed doomed. 
Fire boats, however, pumped so much water into her that 
she capsized and for weeks lay on her beam ends alongside 
the wharf—a most unusual performance for a vessel of 
her size. Her salving by a wrecking concern was a 
notable feat. 

So persistent has been the series of misfortunes which 
has pursued the Nantucket that she has been in commis- 
sion only about half the time during the last three years. 
But in the opinion of seafaring men she is now amply en- 
titled to a long and uninterupted period of prosperity. 

The Nantucket is of 1,767 net tonnage and was built by 
Harlan & Hollingsworth, Wilmington, Del., in 1899. 


Steamer Francis Hanify 

The steamer Francis Hanify, illustrated on this page, 
is the seventh lumber steamer which the Harlan & Hol- 
lingsworth Corporation, of Wilmington, Del., has built 
for the Pacific Coast trade. She differs from the others 
principally in the subdivision of her cargo hold. Vessels 
in this trade usually go northward from San Francisco for 
a cargo of lumber, and in a light condition, which has 
proved to be unusually severe on them during the heavy 
northwesters which they encounter. It has, therefore, 
been found advisable to subdivide them much like an oil 
tanker, so that one or more compartments may be filled 
with water or oil to increase their draft and correct their 
trim, as the machinery is placed aft. 

The principal dimensions of the vessel are as follows: 


Fig. 1.—Lumber Steamer John A. Hooper 


Length overall, 309 feet; length between perpendiculars, 
294 feet; beam, molded, 45 feet; depth, molded, 21 feet 6 
inches. 
HULi 

The hull is divided into the following compartments by 
transverse bulkheads: fore peak, Nos. 1, 2, 3 and 4 holds, 
cofferdam, machinery space, and after peak. As the holds 
are further subdivided by a longitudinal bulkhead and all 
riveted work is oiltight spacing, the eight compartments 
are suitable for carrying a liquid cargo, if required; each 
compartment is surmounted by a large cargo hatch having 
high coamings and oiltight portable steel covers, heavily 
framed to carry a deck load. A double bottom extends 
all fore and aft, 3 feet 6 inches deep. Oil fuel is carried 
in the double bottom and in fore peak tank, while settling 
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tanks for fuel are built in the boiler room and extend to 
the upper deck. The double bottom abaft the cofferdam 
is used for carrying feed water and is increased in depth 
under the engine seat. 

Although not classed in any registration society, the 


hull is strongly constructed. The double bottom has three 


longitudinals on each side of the centerline bulkhead, the 
framing being on the transverse principle with deep 
frames in lieu of webs. The frame and beam brackets are 
large and box beams are fitted at intervals. In line with 
the outer coaming of the hatches a box girder is worked 
above deck with intercostals between the beams and a 
continuous member below the beams, bracketed to the 
bulkheads. The shell plating at the forward end has addi- 
tional strength in the shape of treble riveted seams and 
closer spaced frames to resist sheering and panting 
stresses when pitching in head seas. 

The vessel has a closed topgallant forecastle, an open 
bridge, and a closed poop. The doors in the forecastle 
bulkhead and in the house around the machinery are all 
watertight. 

ACCOMMODATIONS 

As will be seen on the plans, the deckhands are housed 

in the forecastle and have a stairway with a companion 


Fig. 2.—Steamer Francis Hanify Ready for Launching 


on the forecastle head for access when the vessel is carry- 
ing a deck load. The deck officers’ quarters are in a house 
on the bridge deck, the pilot house and chart room being 
above same. The galley, storerooms, cook's, oilers’ and 
firemen’s quarters are located in the poop, while the engi- 
neers’ quarters and dining saloon are in a house on the 
poop deck. The officers’ and crew’s quarters are con- 
veniently located and ample provision has been made for 
their comfort, showers being fitted in all toilets. 


Rig anp Carco HANDLING 


The vessel has three steel pole masts and carries sail 
on the fore and main masts, Each hold is served by two 
derricks, each 70 feet long, the vangs for the derricks 
being carried to the head of the mast opposite, while one 
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set of vangs has its standing and belaying parts on deck. 
This arrangement allows a clear space for swinging the 
lumber while loading or unloading. 

The winches, made by Murray Brothers, San Francisco, 
are of the double drum type, to which the cargo falls are 
attached, the niggerheads being used for topping lifts, 
etc: The winches are operated by one man, who stands 
with the winch at his back, and, being located on a high 
platform, he obtains a view of his lift during its transit 
from the vessel's hold to the dock or barge alongside, and 
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CAarGo 

The hold and hatches are arranged so that the vessel 
may carry a lumber cargo, general cargo, or a liquid 
cargo. An 8-inch main suction pipe, having 6-inch 
branches into each compartment, is provided, with a suit- 
able cargo pump in the engine room. Provision is made 
for lumber deck loads as follows: The ends of the fore- 
castle, poop, and sides of the house around the boiler 
casings are efficiently stiffened on the outside. The bridge 
deck is 12 feet high, having open ends. The winches are 
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is above the cargo even when the vessel has a deck load on 
board. 

A heavy towing machine, of American Engineering 
Company’s make, is located in the deck house on the poop, 
with an adjustable towing chock at the rail aft. A warp- 
ing capstan is placed on the poop, and the steering gear 
under the poop, the steam gear and the hand gear of which 
engage directly with the interchangeable tooth rack of 
the quadrant. The windlass on the forecastle head has 
large warping ends. The three latter auxiliaries are of 


the Hyde make. 


placed on platforms 13 feet high, while the bulwarks are 
efficiently braced. A sampson post is built in the after 
well to steady lumber, and serves as rest for derricks, 
heavy chain lashings are fastened to chain plates secured 
to the sheerstrake about 12 feet apart for the length of 
the open deck and meet over the top of the deck load, 
drawn tight by rigging screws and provided with chain 
slips so that in case of necessity they may readily let go. 

The vessel is lighted by electricity and has a searchlight 
fitted on top of the pilot house, but controlled from within. 
The vessel is also equipped with wireless telegraph, life 
saving, and all other outfits required by the Rules and 
Regulations prescribed by the United States Board of 
Supervising Inspectors. 

The Francis Hamfy can carry 3,500 tons deadweight on 
a draft of 17 feet 6 inches, and when carrying a deck load 
the deadweight may run well over 4,000 tons. Fig. 1 
shows the steamer Join A. Hooper,* a similar ship built 
by the Harlan & Hollingsworth Corporation, when carry- 
ing a deck load, the total lumber on board being 2,100,000 
square feet taken at an average thickness of one inch. 
This vessel is 10 feet shorter than the new steamer, and 
has averaged 12 knots in a loaded condition on a long 
sea voyage, the average fuel consumption being 7% 
barrels of oil per hour. The Francis Hanify is expected 
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to make 1144 knots under similar conditions with the 
same machinery. 
MACHINERY 

The propelling machinery consists of one triple expan- 
sion, surface condensing engine having cylinders 21 
inches, 34 inches, 56 inches diameter by 42-inch stroke, 
designed to develop about 1,800 indicated horsepower at 98 
Rk. P. M. The high and intermediate pressure cylinders 
have piston valves, and the low-pressure cylinder a double 
ported slide valve, all worked by Stephenson type link 
motion. Reversing is accomplished by a direct-acting 
steam cylinder, automatically operated. The condenser is 
cylindrical in shape, mounted independent of the main 
engine, the condensing water being supplied by a centrifu- 
gal pump worked by a single cylinder engine. The air and 
two bilge pumps are of the ordinary single-acting type 
worked from the crosshead of the high-pressure cylinder. 

The shafting is of forged open hearth steel, the crank 
shaft 11% inches diameter in three interchangeable sec- 
tions. The thrust shaft has six rings working against a 
thrust bearing of the horseshoe type. 

The propeller is a solid, four-bladed, cast steel wheel, 
14 feet 6 inches diameter. 

There are two vertical duplex feed pumps 8 inches and 
5 inches diameter by 18-inch stroke, which pump the water 
from the filter tank and discharge it through a feed water 
heater of the multicoil type to the boilers. There are 
also independent pumps of the horizontal duplex type, one 
for the fire alarm system and bilges, one for the wash deck 
system and bilges, one for the salt water sanitary system, 
and one for the fresh water system. 

The centrifufal pump and the air and bilge pumps were 
made by Harlan & Hollingsworth, while all other pumps 
were made by the Warren Steam Pump Company. 

Steam is supplied at a working pressure of 180 pounds 
per square inch by two three-furnace boilers of the cylin- 
drical return tube type, each 14 feet 3 inches diameter and 
11 feet 9 inches long. The boilers are arranged for burn- 
ing crude oil as fuel, the high-pressure or mechanical 
system being used, the atomizing being done without air 
or steam. The burners are of the Union Iron Works 
make. The heating surface in the boilers is 5,000 square 
feet. 

The oil fuel system is very complete, having a special 
pump for pumping the oil from the double bottom into 
settling tanks, whence it is pumped through strainers and 
heaters arranged in duplicate to the burners. Special 
valves operated from the deck are provided inside the 
settling tanks for shutting off oil in case of leaks in the 
fireroom, and the supply of oil to the burners can also be 
regulated from the deck. 

Other auxiliary machinery in the engine room consists 
of one large cargo oil pump, one one-ton ice-making plant, 
two electric generating sets, one 12-ton evaporator, dis- 
tiller, ete. The ice machine was supplied by the Reming- 
ton Machine Company, the feed water heater, evaporator 
and distiller by the Griscom-Russell Company, and the gen- 
erating sets and searchlight by the General Electric Com- 
pany. 


Resotution ApopTED BY THE INSTITUTION OF NAVAL 
ARCHITECTS.—At a special general meeting of the Institu- 
tion of Naval Architects, held on December 8, a resolu- 
tion was passed providing that all subjects of the foreign 
countries with which Great Britain is now at war (viz., 
Germany, Austria-Hungary and Turkey) are suspended 
from exercising the rights and privileges of membership 
in the Institution during the continuance of hostilities and 
until reinstated by special resolution of the Council. 
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The U.S. Collier Jason as a Christmas 
Ship 

The U. S. collier Jason, offered by the United States 
Government to carry to Europe the Christmas presents 
given by the various organizations in the United States 
to the orphans of the countries at war, sailed from New 
York on November 4, 1914, after having taken on board 
its package cargo by means of the “marine transfers,” 
with which the vessel is equipped for the rapid handling 
of coal. This event was noteworthy from an engineering 
standpoint on account of the fact that one man, with a 
lever in each hand, hoisted loads at the rate of 400 or 
500 feet per minute from the dock, swung them easily 
over the hatch and dropped them wherever wanted in the 
hold. 

In contrast to this one-man performance, two or three 
men usually perform the same functions handling package 
cargo with other methods, in which hoisting speeds of 350 
to 400 feet per minute are rarely attained, and then only 


Fig. 1—Hoisting Winches Controlled by One Man 


under favorable conditions. With the “marine transfer” 
the maximum speed is always utilized because the loads 
are hoisted or lowered at the center of the hatch or away 
from the side of the ship, and hence free from all ob- 
structions. 

The “marine transfer” permits loads to be landed at 
several points in the hatch, thus allowing the employment 
of two or three gangs under each hatch. The stevedores 
in charge of the loading of the Jason were enthusiastic 
about the system, particularly because the load could be 
delivered wherever wanted. 


THe MarinE TRANSFER 


As installed on the Jason, the “marine transfer” con- 
sists of a series of “A” frame towers, one “A” frame 
being located between each pair of hatches. The tops of 
these “A” frames are connected by a girder running fore 
and aft. On this girder and directly over the center of 
each hatch is a block through which the fall rope passes. 
Reaching out on both sides of the vessel are booms, two 
for each hatch, the outer ends of each pair of booms being 
in line with the center of the hatch fore and aft. Connect- 
ing the outer ends of these two booms are two ropes, 
each attached to opposite ends of a trolley or swinging 
block. These two ropes pass around pulleys on the end 
of the booms and are then led to the drum of the swing- 
ing winch. The load fall drops from the overhead block 
and passes through the trolley or swinging block, termi- 
nating in a cargo hook for attaching the load. 

The position at which the load is taken or delivered 
is controlled by the position athwartship of this trolley or 
swinging block. The hoisting and lowering of the load is 
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controlled by one winch operated by a single lever, 
whereas the swinging block is controlled by a second 
winch, also operated by a single lever. In a very short 
time any seaman or stevedore can operate these winches. 
The load can be taken or deposited at any place from the 
tip of one outstretched boom to the tip of the other boom. 
With a little experience, both hoisting and swinging may 
be carried on simultaneously, thus making the shortest 
path for the load and the shortest operating cycle. 

A ship of the Jason type as a freighter for regular pack- 
age cargo would probably be the fastest ship in the world 
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The Jason cast off at 9 o'clock. The Nereus 
cast off at 9.30 o'clock. The Jason delivered to the Wyo- 
ming a maximum of 465 tons per hour. The Nereus de- 
livered to the Wyoming a maximum of 433 tons per hour. 
The Jason delivered a total of 1,040 tons in three working 
hours, an average of 346 tons per hour. The Nereus de- 
livered a total of 1,020 tons in three and a half working 
hours, an average of 292 tons per hour. 

From 550 to 600 tons of coal were heaped on board 
when the colliers left, and it required from 9 o’clock in the 
morning to 4.30 in the afternoon to clear up and stow the 


at 8.30. 


Fig. 2.—The “Marine Transfers” on the Jason, Loading the Ship with its Christmas Freight 


as regards cargo handling. This statement is borne out 
by the record made by the Jason when coaling the U. S. 
battleship Wyoming in Guantanamo Bay in the spring of 
IQI4. . 

CoALING THE WYOMING 

The Wyoming was coaled from two naval colliers, the 
Jason and the Nereus, both of which are equipped with 
the most recent types of coal-discharging apparatus. The 
Jason is equipped with twelve “marine transfers,’ each 
operated by one winchman. The Nereus is equipped with 
twelve special cableways, each operated by two winchmen. 
Both discharge with clamshell buckets. 

The Jason was on one side of the Wyoming and the 
Nereus on the other. Both colliers rigged out eight booms 
over the deck of the Wyoming. The Jason used her eight 
booms continuously, dropping coal at eight different 
points along the deck and through the chutes of the Wyo- 
ming, while the Nereus used six to eight booms, inter- 
mittently, on account of breakages. 

All was made ready for test the night before—time to 
get ready not given (usually 20 to 30-minutes’ work on 
the Jason). Coaling began at 5.30 in the morning. Coal- 
ing stopped at 8 o’clock for breakfast. Coaling resumed 


coal left on board. The whole operation of taking on and 
stowing 2,060 tons of coal was accomplished in nine and a 
half hours, an average of 217 tons per hour. 

Both the Jason and the Nereus coaling gears are able 
easily to discharge 100 tons of coal per hatch per hour. 
In the official trial of the collier Jason 137% tons of coal 
were actually discharged in one hour with one operator. 

At the conclusion of the trial Admiral Badger expressed 
the opinion that the Wyoming could at any time take on 
2,100 tons of coal in five hours from two colliers in smooth 
waters, stowing the surplus left on deck at leisure. 

From the above it appears that from one collier the 
taking on and stowing of 2,100 tons of coal would require 
approximately ten hours, being an average of 210 tons 
per hour. 


MonTHLY SHIPBUILDING REporT.—During the month of 
November 71 vessels of 14,564 gross tons were built and 
officially numbered in the United States. Four of these, 
aggregating 8,637 gross tons, were steel steamships. 
From other sources than construction 10 vessels of 31,221 
gross tons were added to the American merchant marine 
in accordance with the Act of August 18, 1914. 


Shipbuilding in the United States in 1914 


Total Output Less than the Tonnage Produced a Year Ago— 
Largest Output from the Fore River Shipbuilding Corporation 


In general, the amount of tonnage turned out by the 
leading shipbuilders in the United States in the year 1914 
was considerably less than that produced in the previous 
year. The principal exceptions to this, however, were on 
the Great Lakes, where the Great Lakes Engineering 
Works produced double the tonnage of last year, and, on 
the Pacific Coast, where the Union Iron Works completed 
nearly four times the tonnage of merchant vessels which 
they produced in 1913. 

As shown in Table 1, which gives the number, gross ton- 
nage and indicated horsepower of the output from twelve 
of the leading shipyards in the country, the greatest 
amount of merchant tonnage was produced by the New- 
port News Shipbuilding & Dry Dock Company, Newport 
News, Va. From Table II, which shows the number, dis- 
placement and indicated horsepower of naval vessels com- 
pleted during the year by five of the leading shipyards in 
the country, the greatest amount of naval construction 
was completed at the Fore River Shipbuilding Corpora- 
tion, Quincy, Mass. Combining the merchant and naval 
tonnage produced by any one yard, it will be found that 
the Fore River Shipbuilding Corporation stands at the 
head of the list, with the New York Shipbuilding Com- 
pany second. 


Oureut oF THE ATLANTIC CoAsT YARDS 
The largest vessel completed at the Fore River yard was 
the battleship Nevada, of 27,500 tons displacement and 
26,500 indicated horsepower. The propelling machinery 
of this vessel consists of Curtis turbines. The other naval 
work included a destroyer, also fitted with Curtis tur- 


TABLE I.—MERCHANT CONSTRUCTION 


No. Gross Tons. 

Newport News Shipbuilding and Dry 
IDyae Comypenhy occo00c000000000008 5 31,987 15,500 
Maryland Steel Company............ 9 25,045 12,690 
New York Shipbuilding Company..... 8 20,809 9,500 
American Shipbuilding Company...... 4 19,857 6,084 
Great Lakes Engineering Works...... 9 19,598 7.305 
WniontelontayViOLkspretaeiretrticierrerrer 3 14,072 5,200 
Fore River Shipbuilding Corporation. . 2 11,196 4,200 
American Car & Foundry Compary.... 16 NOL = = = on0a00 
Harlan & Hollingsworth Corporation. . 5 5,524 4,540 
W. & A. Fletcher GCompany.......... 2 2,806 3,200 
Detroit Shipbuilding Company..... ee l 2,072 1,000 
YOMAHON BITE coocvoc9bcnco00000000 5 1,071 580 

TABLE II.—NAVAL CONSTRUCTION 
Tons 

No. Displacement. I. H. P. 
Fore River Shipbuilding Corporation. . 5 30,998 46,300 
Wm. Cramp & Sons’ Ship & Engine " 
stildinemCompanvaree eee tecir 4 4,037 33,950 
New York Shipbuilding Company..... 1 2,600 9,000 
Seattle Construction & Dry Dock Co.. 4 2,146 3,350 
kmia ITO WOES sacnoo1nc0c90000000 1 1,010 16,000 


bines; the submarine tender Fulton and two submarines, 
both the submarine tender and the submarines being fitted 
with Diesel engines supplied by the New London Ship & 
Engine Company, Groton, Conn. The engine for the 
Fulton was of about 1,000 horsepower and is the largest 
single Diesel engine so far installed in an American ship. 
The merchant work turned out by the Fore River yard 
consisted of the freight steamers Atlantic and Pacific, 
which have already been described in these columns. The 
work now in hand at this yard consists solely of naval 
work, and includes one destroyer and eight submarines. 
The merchant tonnage of the Newport News Shipbuild- 
ing & Dry Dock Co., which was the largest total from any 
yard for the year, included the bulk oil freight steamers 
John D. Archbold and John D. Rockefeller, the Mallory 


freight steamships Neches and Medina and the collier Ed- 
ward Pierce. Vhe only other work completed during the 
year consisted of barges and dump scows. ‘The work now 
on hand, however, includes the battleships Pennsylvania 
and Mississippi and the two revenue cutters described 
elsewhere in this issue. 

At the Maryland Steel Company, Sparrows Point, Md., 
the last three of the American-Hawaiian Steamship Com- 
pany’s freight steamers, the Washingtonian, lowan, 
Ohioian, of 6,649 gross tons each, were completed during 
the year, and also four steel dump barges for Panama 
Canal service, of 1,000 gross tons each, and two steel 
lighters for the Pennsylvania Railroad. In addition to 
the ships constructed, three large Scotch boilers were de- 
livered for installation on towboats. There are now under 
construction at the Maryland Steel Company’s yard two 
colliers for the Panama Canal, of 10,650 gross tons and 
7,200 indicated horsepower each. 

Although naval construction comprises the bulk of the 
work now in hand at the New York Shipbuilding Com- 
pany, Camden, N. J., ncne of it was completed during the 
year. There were delivered, however, two large oil 
steamers of 5,188 gross tons and 2,650 indicated horse- 
power each for the Gulf Refining Company; the collier 
Hampden, of 4,725 gross tons and 2,100 indicated horse- 
power, for the Coastwise Steamship Company; the mu- 
nicipal ferry Mayor Gaynor, of 1,634 gross tons, for New 
York City, and four car floats for railway service. The 
output also included a protected cruiser of 2,600 tons dis- 
placement, fitted with Thornycroft boilers and Parsons 
turbines, for the Greek government. The work now in 
hand includes the Argentine battleship Moreno, of 27,630 
tons and 49,300 horsepower, equipped with Curtis tur- 
bines; the United States battleships Oklahoma, of 27,500 
tons and 26,240 indicated horsepower, and the /daho, of 
32,000 tans and 37,000 horsepower. ‘The former is pro- 
pelled by reciprocating engines and the latter by Parsons 
turbines. There are also four destroyers and the de- 
stroyer tender Melville. Two large merchant vessels are 
also under construction, one of which is an oil tanker for 
the Gulf Refining Company, which is a duplicate of the 
two delivered during the past year; and the lumber 
steamer William O’Brien, of 5,528 gross tons and 2,000 
horsepower. 

During the last two years the output from the Jackson 
& Sharp plant of the American Car & Foundry Company, 
at Wilmington, Del., has been noteworthy on account of 
the large tonnage of wooden vessels built. This year the 
total output amounted to 10,451 tons, which is consider- 
ably in excess of the output from any other wooden ship- 
yard in the United States. The tonnage consisted princi- 
pally of seagoing barges, car ferries and dump scows. At 
present there is under construction 2,375 tons of dump 
SCOWS. 

The vessels built by the Harlan & Hollingsworth Cor- 
poration, Wilmington, Del., included the coastwise oil or 
lumber steamer Francis Hanify, of 2,588 gross tons and 
1,720 indicated horsepower, described elsewhere in this 
issue; the side-wheel excursion boat Hanover, for the 
Louisiana Steamboat & Ferry Company; the double-screw 
ferryboats Delaware and Weehawken, the former for the 
Delaware River Ferry Company of New Jersey, and the 
latter for the New York Central & Hudson River Railroad 
Company. This company also built the floating crane 
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elevator Commonwealth for Philadelphia Harbor Trans- 
fer Service, and supplied the machinery for two small 
wooden steamers, the hulls for which were built elsewhere, 
and the machinery for a seagoing tug. Marine boilers 
amounting to 1,000 horsepower were also built for outside 
purposes. 

All of the work completed by William Cramp & Sons’ 
Ship & Engine Building Company, Philadelphia, Pa., con- 
sisted of naval vessels, including one submarine, two de- 
stroyers and the gunboat Sacramento. Vhe work now 
under construction includes the two turbine passenger 
ships Great Northern and Northern Pacific, of 8,255 gross 
tons and 25,000 horsepower each, described in our Decem- 
ber, 1914, issue; the car ferry Henry M. Flagler, for the 
Florida East Coast Railway, and five destroyers for the 
United States Navy. All of these vessels, either built or 
building, with the exception of the car ferry, are equipped 
with either White-Foster or Babcock & Wilcox watertube 
boilers. 

The W. & A. Fletcher Company, Hoboken, N. J., com- 
pleted during the year two ferry boats for the New York 
Central & Hudson River Railroad. These vessels were 
sister ships of 1,403 gross tons and 1,600 horsepower each. 
At the Bath Iron Works one United States destroyer and 
the racing yacht Defiance, for the Tri-City Syndicate, 
were completed, while one other destroyer is now under 
construction The output of the Staten Island Shipbuild- 
ing Company, Port Richmond, New York, for the year, 
which amounted to 702 gross tons, consisted of three tugs. 
This company now has in hand four other tugs aggre- 
gating 1,380 gross tons. 

In Baltimore, the Skinner Shipbuilding & Dry Dock 
Company completed two tugs, and the Spedden Shipbuild- 
ing Company, a steel fire-boat for the city of Baltimore. 
The former company has in hand a self-propelled seagoing 
suction hopper dredge of about 500 gross tons for the 
United States Army Engineers, and the latter company, a 
steel screw lighthouse vessel and a steel dredge for the 
United States Army Engineers. 

Other work completed during the year consisted of a 
tug-boat built by the Lake Torpedo Boat Company, 
Bridgeport, Conn.; two barges by the Johnson Iron 
Works, Incorporated, New Orleans, La.; five dump scows 
and a dredge hull by John H. Mathis & Co., Camden, 
N. J.; and a go-foot derrick lighter built by the Thames 
Towboat Company, New London, Conn. 


SHIPBUILDING ON THE GREAT LAKES 


Both the American Shipbuilding Company and the 
Great Lakes Enginering Works, Detroit, Mich., produced 
about 20,000 tons of shipping during 1914. The vessels 
built by the American Shipbuilding Company included the 
bulk freighter Howard M. Hannah, Jr., of 6,204 gross 
tons and 1,760 horsepower, built at Cleveland; the bulk 
freighter Robert L. Ireland, of 6,387 gross tons and 1,600 
horsepower; the bulk freighter William D. Crawford, of 
6,385 gross tons and 1,800 horsepower, and the sand 
sucker steamer Kelley Island, of 881 gross tons and 924 
indicated horsepower, all built at Lorain. The output of 
the Great Lakes Engineering Works included the pas- 
senger steamer South American, of 2,662 gross tons and 
2,500 horsepower, for the Chicago, Duluth & Georgian 
Bay Transit Company; a bulk freighter of 6,311 gross 
tons and 1,800 horsepower; a lumber steamer of 1,815 
gross tons and 700 horsepower, and a special type of self- 
unloading freighter, the Huron, of 4,810 gross tons and 
1,775 horsepower, for the Wyandotte Transportation Com- 
pany. The company also completed four producer-gas 
coal barges of 1,000 tons capacity each for the Alabama 
& New Orleans Transportation Company. 
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While a number of other vessels were built on the Great 
Lakes, their tonnage for the most part was small. One of 
the largest was a freighter of 2,072 gross tons and 1,000 
horsepower built by the Detroit Shipbuilding Company, 
Detroit, Mich., for the George Hall Coal Company. 
Johnston Bros., of Ferrisburg, Mich., built a small pas- 
senger vessel equipped with an oil engine of the semi- 
Diesel type, as well as two tugs and two electric dredges 
for the Yuba Construction Company. The Manitowoc 
Shipbuilding & Dry Dock Company also built two tugs, a 
hydraulic dredge and a dipper dredge. Two ice-breaking 
tugs fitted with Kingsford boilers and high-pressure en- 
gines were built by the Cowles Shipyard Company, Buf- 
falo, N. Y., and this company now has in hand a ferry tug 
of 150 horsepower for the Tonawanda & Grand Island 
Ferry Company. 


WorK IN THE PaActFic Coast YARDS 


The largest output on the Pacific Coast was by the 
Union Iron Works, San Francisco, Cal., where two large 
oil tankers, the Frank H. Buck and Lyman Stewart, both 
of 6,076 gross tons and 2,600 horsepower, were delivered, 
the former to the Associated Oil Company and the latter 
to the Union Oil Company. A 116-foot oil barge with a 
capacity of 2,060 barrels was also built for the Standard 
Oil Company. Three submarines were completed for the 
United States Navy, and a large caisson, 113 feet 10 
inches long by 36 feet beam by 65 feet depth, was built for 
the Isthmian Canal Commission. The Union Iron Works 
now has under construction for the Standard Oil Com- 
pany an oil tank steamer of 6,000 gross tons and 2,600 
horsepower. 

At the yards of the Seattle Construction & Dry Dock 
Company, Seattle, Wash., all of the work built or building 
was for the United States Government. Three Govern- 
ment tug boats of 250 gross tons and 800 horsepower 
were completed. and also one submarine. The only ves- 
sel now under construction at this yard is the submarine 
tender Bushnell, of 2,500 gross tons and 2,500 horsepower. 
This vessel is to be fitted with Yarrow watertube boilers 
and geared turbines. 

Two vessels, one a steel lumber and oil steamer of 1,319 
gross tons and 1,000 horsepower, and the other a steel 
suction dredge with the hull 140 feet long, were built by 
the Craig Shipbuilding Company, Long Beach, Cal., where 
there are now under construction two submarines of the 
Lake type fitted with Busch-Sulzer Diesel engines. 


SHIPBUILDING IN THE NAvy YARDS 


A greater amount of shipbuilding work is now in 
progress in the Government navy yards than ever before 
in the history of the new Navy. During 1914 the Secre- 
tary of the Navy authorized new construction work at 
three navy yards which hitherto have not undertaken the 
construction of vessels. Formerly ship construction was 
carried out only at the New York Navy Yard, Brooklyn, 
N. Y., and at the Mare Island Navy Yard, San Francisco, 
Cal., but now, in addition to the battleships Arizona and 
California. which are being built at the New York Navy 
Yard, and the fuel ships Kanawha and Maumee, building 
at Mare Island Yard, work has begun on the construction 
of a submarine at the Portsmouth Navy Yard, Ports- 
mouth, N. H., on the supply ship No. 1, at the Boston 
Navy Yard, and on the transport No. 1, at the League 
Island Navy Yard, Philadelphia, Pa. Construction on 
these vessels, however, was delayed for over a year on 
account of the necessity for installing new machinery and 
equipment before the work was begun. 
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One Hundred Percent Efficient, Yet 
Obsolete 


That the only merchant sailing-vessel rig known to this 
continent which presents the acme of efficiency in opera- 
tion should become extinct is passing strange; yet in the 
60-ton centerboard New Brunswick schooner Gold Finder 
is seen one of the last survivors of such a vanishing type. 

The Gold Finder’s rig consists of two pole masts, fore 
and main sails and no bowsprit. Under no conditions can 
any portion of her sail area be blanketed by another part. 
With the wind from any quarter her entire spread of 
canvas is bound to draw. ‘All her sails can be furled from 
the deck and going aloft is unnecessary. The men can 
easily navigate her. 

Her hull, too, is the height of simplicity in naval archi- 
tecture. She is apple-bowed and box-sterned, with no 
overhang at either end to speak of. Her rudder is hung 
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Shallow Draft Wood-Burning Tug 


The illustration shows an 87-foot tug now being built 
from plans by J. Murray Watts, of Philadelphia, for the 
Poitevent & Favre Lumber Company, of Mandeville, La. 
This design is interesting, as it shows a tug adapted to the 
local conditions, which require a boat of good power and 
seaworthiness for use along the Gulf of Mexico, and at 
the same time the draft is limited to 7 feet 6 inches on 
account of some of the tows calling for navigation of in- 
land waterways. To get this shoal draft, very good beam 
is required and 22 feet for the molded beam was found to 
be satisfactory. 

The question of fuel came up, and it was found that 
wood fuel was about one-half the cost of coal. Therefore 
it was decided to use wood, and for this reason the bunk- 
ers are unusually large, there being an athwartship bunker 
8 feet 6 inches long in a fore and aft direction which 
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General Arrangement Plan of 87-foot Tug 


“out-of-doors,” as on an overgrown rowboat. Well along 
in years, and built of inexpensive spruce, to-day $400 
(£82) is a conservative estimate of the Gold Finder's 
worth; yet she is capable of carrying an 80,000-foot cargo 
of lumber from New Brunswick to Boston in a week, and 
getting $3.50 (14s. 7d.) per thousand for her trouble much 
of it obviously would be clear profit. 

The Gold Finder is one of the original St. John wood- 
boats, which used to be seen on the New England coast in 
hordes, and which tradition says came west out of the 
fog and gloom of the Bay of Fundy, with muskrats 
perched on the rudder heads! Formerly these craft were 
given “bald-headed” rigs, in order to obviate housing top- 
masts when passing under bridges on the St. John river, 
but in later days the Provincial coasters have become 
Americanized to the extent of adopting headgeat, top- 
masts and stern overhangs. 

At present the Gold Finder is one of a small fleet of 
down-easters engaged in carrying cord-wood from Beaver 
Harbor, N. B., for consumption in the lime kilns at Rock- 
land and Rockport, Me. She is, however, one of the last 
of this type of vessel and her days of usefulness are prob- 
ably about over. She will undoubtedly be superseded by 
motor craft. 


allows two lengths of 4-foot wood to be piled therein. 
Besides this, the regular side bunkers are fitted as usual 
and the wood in these is carried as a reserve. 

The machinery equipment consists of a Scotch boiler 
with two furnaces adapted for burning wood, the diameter 
of the boiler being 10 feet 6 inches and the length 10 feet 
8 inches. The engine is a fore and aft compound, 13% 
inches and 27 inches by 18 inches stroke, developing 300 
horsepower. There is a complete electric lighting plant 
with a 5 kilowatt turbine-driven generator, giving suf- 
ficient current for the incandescent lamps and a 14-inch 
are searchlight. 

The Poitevent & Favre Lumber Company furnished all 
the lumber for the hull, and naturally this is of the finest 
quality; the stem, keel and sternpost being of live oak, 
the frames being 5-inch by 10-inch double, spaced 22 
inches, and the planking varying from 31-inch to 2%-inch 
cypress. 7 

TRIAL TRIP OF THE GREAT NorTHERN.—The new Pacific 
coastwise liner Great Northern, which was described in 
our last issue, underwent her official trials recently over 
the Rockland course, attaining a speed of 24.7 knots, or 
1.7 knots in excess of her designed speed. 


Economy Talks » é 
“Old Scotch” 


Economical Use of Electricity for Lighting 


There are ways to save money on shipboard other than 
those connected with the making of the steam. The eco- 
nomical using of it is quite as important, but in this con- 
nection the savings are smaller and they come from atten- 
tion to small details. But, as my Scotch friend says, 
“Many a mickle makes a muckle,” so it is well for us 
marine engineers in these piping hard times to watch the 
spigot as well as the bunghole. 

Since the days of the scriptural injunction, “Let there 
be light,’ mankind has found it quite a task to furnish ar- 
tificial light to carry on the work when natural sources of 
light are cut off. On the modern steamship lighting has 
reached such a stage that all parts of the machinery spaces 
are very easily made almost as light as day. When I first 
went to sea we had to put up with old, smoky kerosene 
(paraffin) bulkhead lamps and petticoat lamps burning the 
extract of hog fat. These lights would generally go out 
at the most critical times, and they were a darned nuisance 
at all times. Nowadays almost any old steam packet, from 
a harbor tug up, is furnished with a dynamo, and the light- 
ing question is easy; in fact, it is so very easy that I am 
afraid that many of us overlook the fact that it costs 
money to keep the light burning. True, we do not have to 
buy any lamp oil or wicks, but do not forget that we are 
using up steam, steam means coal, and coal means money 
and lots of it at times. I went aboard a 2,500-ton coasting 
steamer to see an old friend of mine recently, and the first 
thing that struck me was that carbon lamps were being 
used all over the ship. 

Now in these days the use of carbon lamps is simply a 
crime perpetrated on the coal pile, and there is no excuse 
for it. When these new-fangled Tungsten or Mazda 
lamps, or whatever else they call them, first came out, I 
looked on them a little bit shy, as they cost like the dickens 
and would break very easily. But, gee whiz! they don’t 
cost much more than carbon lamps during the last year 
or two, and they stand the racket much better. To get 
down to the scientific dope on the subject, I find that for 
the voltage we use on ships the electric juice neces- 
sary for a carbon lamp amounts to 3.1 watts per 
hour, or 49.6 Watts for an ordinary 16-candlepower 
lamp. With a Mazda lamp we only use 1.25 watts per 
candlepower each hour, or in a 32-candlepower lamp 
we only use 40 watts of current per hour. In other words, 
we get twice as much light for only 80 percent of the cur- 
rent used. If the use of carbon lamps these days doesn’t 
constitute a crime, in view of the dope on the subject, I 
don’t know what does. Yet there are a whole lot of peo- 
ple still using carbon lamps. The only use for carbon 
lamps on a ship now is possibly in hand portables, as the 
Tungsten filaments do not stand the hard knocks quite as 
well as carbon. 

Mazda lamps are generally good for 1,000 hours’ use on 
an average, but you cannot depend on carbon lamps for 
much more than 600 hours. Asa matter of fact, most peo- 


ple use lamps too long, anyhow. It costs much more to 
operate lamps giving a dull light than it does for those 
giving a bright light. A good rule is to put in a new lamp 
after the old one has fallen off about 20 percent in its 
efficiency. As soon as the bulb begins to look a little 
smoky on the inside, then is the time to douse it. 

Of course, it is hard to give a general rule for the cost 
of electric light, as the cost of fuel and the efficiency of 
the plant vary so much, but it is safe to say that on an 
average it costs one-half a cent (%4d.) to run one lamp one 
hour. That isn’t very much in itself, but when you multi- 
ply it by four or five hundred it runs up into real money. 

It always gives my economical disposition a severe jolt 
to see so much carelessness as there is in using electric 
lights. Many a time they are allowed to burn in places 
which no one is using, or left to burn when there is plenty 
of good daylight to see everything distinctly. People never 
think of turning out electric lights in their rooms when 
they leave them, notwithstanding the fact that when they 
were youngsters they were brought up to use oil lamps, 
and to “douse the glim” every time they went out of the 
room. They have grown careless and have an idea that 
electric lights do not cost anyhing. Of course, in clean- 
ing boilers the dynamo should be run to let the poor devils 
inside have all the light they need, but that is no reason 
why every light in the whole machinery space should be 
turned on full tilt. 

Speaking of cleaning boilers, what a blessing is this elec- 
tric juice compared to the time when we had to use hand 
lamps burning lard oil! I can remember every time after 
I got through working two or three days inside of a 
boiler that I would cough up enough lampblack out of my 
throat and lungs to mix a pot of black paint. 

While we are talking about petticoat lamps, or hand 
lamps, whichever you choose to call them, there seems to 
be a few of them used on some ships yet. They stand 
rougher handling than the ordinary portable electric lamp, 
and are still used in coal bunkers, etc. Kerosene (para- 
ffin) is dangerous to use this way, so a great many people 
use lard oil. Pig products have gone up with the cost of 
living, so we have to pay from $1.25 (5s. 2d.) to $1.50 
(6s. 3d.) per gallon for this kind of oil, which is a quite 
expensive luxury. There are several kinds of substances 
like paraffin which can be bought on the market for from 
six to ten cents (3d. to 5d.) per pound, which make a 
mighty good substitute for lard oil, and are now used quite 
extensively in hand lamps. It has to be melted to run into 
the lamps, and when it is well lighted it burns with but 
very little smoke and is not put out by drafts any quicker 
than oil lamps. On an ordinary-sized ship the use of this 
substance results in a considerable monthly saving. 

Yours for economy, 
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Questions and Answers for Marine Engineers 


Inquiries of General Interest Regarding Marine Engineer= 
ing and Shipbuilding will be Answered in this Department 


CONDUCTED BY H. 


This department is niaintained for the service of prac- 
tical marine engineers, draftsmen and shipbuilders. All 
inquiries should bear the name and address of the writer. 
Anonymous communications will not be considered. The 
identity of the writer, however, will not be disclosed un- 
less the editor is given permission to do so. Indicator 
cards taken from marine engines will be carefully ana- 
lyzed, the defects pointed out, and the horsepower calcu- 
lated, provided complete data are sent with the cards. 


Q.—What is a reasonable efficiency of propulsion for a 
speed coastwise steamer? 


A.—A ratio of effective horsepower to indicated horse- 
power should be realized is 50 percent. 


moderate 
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O.—How great a length is allowable in condenser tubes without putting 
in an extra tube sheet for preventing distortion? IN, IB, 1B, 


A.—One hundred diameters for tubes held by ferrules 
and corset-lacing packing, one hundred and twenty diam- 
eters when held by tight wooden ferrules. 


O.—Are jet condensers ever used with turbines when fresh water is 
available for the circulating water? We, © C. 


A.—Jet condensers should never be used. High vacua 
are essential to good efficiencies in turbine plants and jet 
condensers of any type are unsuitable for the production 
of high vacua. A large quantity of air in solution is 
carried in with the condensing water; this is liberated in 
the condenser and is equivalent to a very large air leak- 
age. The air pump has to withdraw this enormously aug- 
mented volume of air and cannot be made of sufficient 
size. No form of condenser in which the condensing 
water mixes with the condensate is suitable for the pro- 
duction of high vacua. 

Q.—Will you kindly tell me why the thrust block in marine turbines 


is sometimes located at the forward end of the turbine and sometimes 
at the after end, and which is the better location? a, 18s 


A—In the Parsons type the thrust block is invariably 
located at the forward end, as it is then nearer the dummy 
rings by which the adjustment of the turbine is gaged. 
If it were at the other end of the turbine the expansion 
in the shaft between the thrust block and the high-pres- 
sure dummy rings would be sufficient to make the adjust- 
ment of clearances uncertain. In the Curtis type where 
axial clearances are much greater this is not so essential 
and frequently the thrust block is located at the after end 
of the turbine in order to have it further away from the 
high temperature of the high-pressure steam which by 
conduction along the shaft imparts a temperature to the 
thrust bearings much higher than that due to the friction 
of the thrust alone. However, the present tendency for 
the Curtis is toward the forward location. 


Q.—What is the thermal efficiency of a turbine operating between 
180 pounds gage and 28 inches vacuum, with 130 degrees of superheat in 
the steam chest? Will the efficiency be materially increased by raising 
the steam chest pressure to 250 pounds? S, 


A.—The efficiency for Rankine’s cycle from 195 pounds 
(absolute) and 130 degrees superheat to 1 pound (abso- 
lute) is 30 percent, and for 265 pounds (absolute) and the 
same superheat to I pound (absolute) it is 31.6, so there 
is a gain of but a little over 114 percent by this big in- 
crease in pressure. The gain from increasing the vacuum 
is, however, much more marked, as, for example, increas- 
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ing the vacuum 0.8 inch to 28.8 inches increases the ther- 
mal efficiency from 30 percent to 34% percent. This is 
not merely of academic interest, as the actual steam con- 
sumption tests of turbines in operation show very nearly 
the full theoretical gain when the vacuum is increased, as 
is plain from the following table.* 


STEAM AT 200 POUNDS AND 200 DEGREES 


Theoretical Saving 
in Steam Per- 


SUPERHEAT 
Actual Saving in 


Increase of Vacuum Steam Per- 


cent cent 
Dimi Chesmtome Sai0 Gh CShe Enter 6.8 5 
28 inches to 29 inches............ 11.4 D 6 
29 inches to 29% inches........ 16.0 6.6 


All of which strongly emphasizes the necessity of in- 
finite care and attention being devoted to the condenser 
end of a turbine installation. 


Q.—Please explain the principle and operation of a vacuum augmenter, 
as is used in Parsons’ trubine installations and why do not other tur- 
bines have them? 


A.—tThere is a great gain in thermal efficiency by in- 
creasing the vacuum (see previous question), so that in 
turbines where it is mechanically possible to work with the 
large specific volume attendant upon low-pressure it is 
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desirable that the highest vacua be maintained. Air leak- 
age in a condensing system has an enormously disturbing 
effect upon the vacuum, as, regardless of the steam con- 
densed, the air remains and being at low-pressure has a 
large specific volume, so that the removal of a normal 
leakage must be effected by air pumps of large volumetric 
capacity. Moreover, for very low-pressures the specific 
volume increases at an extremely rapid rate, so that a 
small air leakage may require large volumes to be re- 
moved, in order that the rate of removal equal the rate of 
leakage. It is the handling of these large volumes of 
very low-pressure air which is difficult for the ordinary 
type of air pump. The air leakage may be handled by a 
vacuum augmenter invented by Sir C. A. Parsons and 
shown in the accompanying sketch. This is essentially a 
device for removing the very low-pressure air and com- 
pressing it to a specific volume that can be handled by the 
common type of air pump. Here the air pump inlet is 
placed about 4 feet below the lowest point of the con- 
denser. As a consequence, the pressure at the air pump 
is greater than that in the condenser by about 2 inches 
of mercury. Hence the same weight of air can be re- 
moved by a much smaller pump. The condensed steam 
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enters the air pump by the bent pipe, but the air is drawn 
off by a steam jet situated as shown. This discharges into 
an auxiliary condenser, which drains to the air-pump inlet, 
as indicated. _The volumetric capacity of the steam jet 
is very great, and unless the air leakage is serious, a 
vacuum a little below the theoretical can be continuously 
maintained in the main condenser. 

‘An equivalent device is the fitting of “wet” and “dry” air 
pumps. The wet pump is intended to handle condensate 
only and is of the common duplex type and located below 
the condenser, as in the case of the “vacuum augmenter.” 
The “dry” air pump is intended solely for air or vapor, 
and takes the place of the ejector of the “augmenter” 
both in function and location, though the pump itself is 
frequently higher. The ‘“augmenter” will give the lowest 
vacuum, but it is at an expenditure of steam of about 1% 
to 2 percent of the total steam consumption, whereas the 
“wet’-“dry” pumps will give nearly as good a vacuum 
at a considerably less steam consumption, and are mechan- 
isms with which the regular operating force is thoroughly 
familiar. Probably this accounts for the fact that in most 
of the newer installations, except where extreme refine- 
ment is attempted, the wet-dry pumps find more favor. 


Q.—Will you please give me a solution of the following problems. 
The towboat (S) has two tandem compound CONTIG engines, 28 
inches by 63 inches by 12-foot stroke; boiler pressure, 200 pounds; revo- 
lutions per minute, 10. The approximate indicated horsepower, 3,750. 
The wheel is a simple radial paddle wheel, located at the stern, 36 feet 
diameter, 40 feet long with buckets 40 feet by 4 feet. What horsepower 
would be delivered by this wheel? \What wou!d be the result if the 
number of revolutions were increased to 20, and what would be neces- 
sary in order to increase same? 


A.—If the indicated horsepower of 3,750 which is given 
is correct, it is probable that the effective horsepower which 
the paddle wheel delivers and which is used in overcom- 
ing the resistance of the hull is about 45 percent of this, 
or about 1,690 horsepower. It is doubtful, however, if 
an engine of the type and dimensions given would have 
such a high indicated horsepower at Io revolutions per 
minute, Raye if we assume cutoff in the high-pressure cyl- 
inder as occurring at 8/10 the stroke and a mean effec- 
tive pressure factor of .7, which is reasonable for this sort 
of engine, the number of expansions (7) is 


(63)* 
= = O44 


and the theoretical or hyperbolic 
I 
M. B. P. = Proiter (1 ++ loge™) —— — Phack = 215 (.45) — 
n 
4 = 02.7 pounds. 


Probable M. FE. P. = 92:7 7 
2X 64.9 12 X 3117 X I0 
a Wf, Jal, 2 = 


= 1470 (per 
, 33,000 
engine) 1470)<X 2 = 2040 = total J. A. P. 


(If the high-pressure cutoff occurs at .6 stroke this be- 
comes 2,400.) This would give 2,940 XK .45 = 1,320 as 
the effective horsepower at Io revolutions per minute. 

In general the horsepower increases as the cube of the 
speed for the speeds generally encountered, and except for 
the increase in slip which may be considerable for a large 
change of revolutions per minute the speed increases 
directly proportional to the revolutions. For the case in 
hand, therefore, doubling the revolutions per minute would 
nearly double the speed of the boat (assuming no changes 
occur in loading or trim) and would require about eight 
times the indicated horsepower, which would require a 
new engine. If, however, the same boat were so loaded 
that the speed were the same with the increased revolu- 
tions per minute, the power necessary would be more 
nearly proportional to the product of slip, and (RPM )’, 
for example, if the present boat were to be so loaded that 
her speed were the same as when operating light at 10 


INTERNATIONAL MARINE ENGINEERING 39 


revolutions per minute the power under the new condi- 
tions would be increased in the proportion 


20 X slip (new) 


10 XX slip (old) 


and if 25 per cent were the original slip the new slip is 
621%4 percent, and the power necessary would be 


Poy S< (OAS 
—____-— = Q fimes as great. 

nor SK 2B 
Q.—It is necessary to push six barges of a total displacement of 15,000 
tons up stream at the rate of five miles per hour against a five-mile cur- 
rent. Said work to be done by a boat 200 feet long, 40 feet beam and 

about 6 feet 6 inches draft. The block coefficient of the hull is about . 
to .80. What indicated hursepower would be necessary to accomplish Thine 
p2/8 Vs 

Could I use the formula ——-—— in this case, taking the value of C 


from the performance of the steamer mentioned above? The dimensions 
of the barges would he 250 feet by 50 feet by 8-foot draft. The prin- 
cipal dimensions of the steamer are 275 fect by 61 feet by 6-foot draft. 
Would the work up stream against a five-mile current be ‘the same as a 
speed of 10 miles in still water? Ate 1 


A.—If the coefficient C in the equation I. H. P.= 
IDE V3 
is derived from a similar ship doing work similar 
C 
to that intended for this boat, this is an excellent method 
D. W. Taylor * proposes for pad- 


for determining power. 
dle-wheel boats 
AV? 
I, H. P. = —— where V = speed in knots, A = area of two 
K 


floats (one on each side) in square feet, and K is a coefficient 
depending primarily upon slip. 

If for the case in hand K be derived from trials under 
similar conditions it would be directly applicable to the 
new design. There are no data available for estimating 
the indicated horsepower of a case as given above out of 
whole cloth. The best estimate could be made upon the 
results of trials at the experimental basin at Washington, 
using scale models of the towboat and her tow. 


Q.—Would the following data be suitable for a small yacht engine of 
75 indicated horsepower? “Cylinder diameters, 3%4 inches, 57% inches and 
10 inches; stroke, 7 inches; boiler pressure, 250 pounds; Pacalntions per 
minute, 430; back pressure, 4 pounds; mean effective pressure, 53 pounds; 
cut-off, .75; efficiency factor, .70; ratio of expansion, 11; clearance, 0.4; 
piston speed, 600 feet per minute. 


A.—Some of the data are inconsistent as piston speed, 
stroke and revolutions per minute. We will accept the 
piston speed and stroke and disregard the revolutions per 
minute. The cylinder proportions are consistent with 
good practice. The efficiency factor and mean effective 
pressure are higher than would probably be the case for 
this engine, therefore take an efficiency factor of .60; the 
solution for indicated horsepower then becomes: 


Pressure at admission 250 gage + 15 atmos. — 5 loss in 
line = 260 pounds Pi. 
log. 
Theoretical mean effective pressure = P; ( —— -- ——— 
n 
— P», when P» = back pressure and » equals number of ex- 


260 X .30 — 4 = 74 pounds per square inch. 


_ Probable mean effective pressure = theoretical mean effec- 
tive pressure efficiency factor, 74 X .60 = 44.4 pounds per 
square inch. 


pansions. 


600 X 44.4 X 78.5 


63. 


Ww 


Probable indicated horsepower = 
33,000 
To get the 75 indicated horsepower desired it will be 
necessary to increase the piston speed to 712, which is 
entirely allowable. This gives revolutions per minute, 610. 
If these revolutions per minute can be accepted the engine 
is suitable. 
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Letters from Marine Engineers 


Discussion of the Design and Handling of Marine Engines, 
Boilers and Auxiliaries — Breakdowns at Sea and Repairs 


This department 1s open to all readers of the magazine 
for the discussion of affairs in the engine room. All let- 
ters published are paid for at regular rates. Your ideas 
or experiences will be mutually helpful and interesting to 
other engineers. Write your letter now. 


Valve=Spring Jams Pump=Piston 

While a certain steamer was passing through the St. 
Clair flats, Lake St. Clair, the pumps on the condenser 
suddenly stopped. The condenser was of the horizontal 
surface type, the circulating pump and air pump being on 
the same piston rod and having a common steam cylinder 
as shown in the sketch. We attempted to start the pump 
again, but were unsuccessful, and so immediately shut 
down the main engine and began investigations to attempt 
to locate the cause of such a sudden stop. 

The steam cylinder and valve mechanism were carefully 
examined and found to be in the proper condition. The 
valves on the air end were all overhauled and no defects 
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Repairs to Air Pump 


were visible there. The valves of the circulating end 
were then examined and the brass spring in one of the 
valves was found to be broken and quite a fair sized piece 
missing. The rest of the valves being in good condition, 
the only possible conclusion we could arrive at was that 
a piece of this broken spring had become lodged in be- 
tween the cylinder and the piston and thus caused the 
sudden stop. 

In order to remove the spring, it was necessary to 
remove the piston and packing, and to do this we had to 
first move the piston to the end of its stroke. We turned 
on the full head of steam in the steam cylinder, and by 
means of long bars attempted to aid the steam in forcing 
it over, but we were unsuccessful. 

The air end of the pump was about a foot from the 
coal bunker bulkhead, so that it was possible to rig up 
a jack screw against the bulkhead and the piston of the 
air end. This was done and an attempt was made to 
force the piston over. As soon as pressure was applied 
to the jack screw, the bulkhead bulged and did not form 
a strong backing for the jack screw. Therefore this 
method was given up. 

To accomplish our purpose, we then removed the cyl- 
inder head from the air end and took about half of the 
studs out of the cylinder casting and replaced them by 


long studs about 8 inches in length with a comparatively 
long thread on the outer ends which we made for the 
occasion. We then took an oak block of convenient length 
and placed it between the piston and the cylinder head, as 
shown in the sketch, and then by screwing up the nuts 
on the long bolts, we were able to force the piston over 
by very small amounts at a time. Pieces of wood were 
inserted between the piston and the block as the ends of 
the threads were reached. After getting the piston over 
and removing the follower and packing, we got the piece 
of spring out and then put the pump in working condi- 
tion and proceeded on to Detroit after a delay of two 
hours caused by a piece of brass wire one and one-half 
inches long. AN Me, 18, 


Unique Pump Repair 


While the writer was on the tank steamer L our 
auxiliary condenser stopped one night, and when taken 
apart the next day it was found that the nut on the piston 
rod in the steam cylinder had worked off the thread, 
leaving the follower and piston rings all adrift in the 
cylinder. } 

The condenser and pumps were of a regular standard 
make, with circulating pump in one end, air pump in the 
other end, and steam cylinder in the middle. The nut, 
after working loose, had upset the thread on the piston 
rod, and try as we could we could not get the nut started 
on the rod again, so we had to take the piston rod out. 
This, of course, meant to disconnect and remove pistons 
and packing in both air and circulating pumps. 

After we got the piston rod out we found that it was 
also bent, and that the bend was a short one right in the 
threaded part next to the steam piston. It was a nasty 
bend to get out, as there was no lathe on board the vessel. 
We wanted the condenser again as soon as possible, so 
we soaked our heads to think out what could be done. 

We decided on rigging up two centers on the tank top 
on deck. The centers were made of two common set 
screws 5% inch by 3 inches, ground to a point and screwed 
through an angle bracket made of 5%-inch by 2'%-inch 
flat iron. After we had the brackets and set screws fin- 
ished, they were clamped on the tank top with two C 
clamps. The old centers in the piston rod were found, 
cleaned out and the rod put up on the improvised centers 
and turned over. 

We found it to be worse than we had expected, as it 
had two kinks instead of one. It was marked, taken down 
and put between two hardwood blocks and straightened by 
the slow process of alternately pounding between the 
blocks and testing it between centers. It could not be 
straightened between centers, as they were too weak to 
stand any hammering. 

After half a day was spent in pounding and trying the 
rod between centers, we had it true. The steam piston 
-was then driven on the rod, to be used as a pulley. A belt 
was made from marline in the form of a flat sennet. 

Next came our motive power to drive our improvised 
lathe. This was in keeping with our lathe and consisted 
of a fireman turning a grindstone, the box of which stood 
on end and the marline belt passed over the grindstone 
and on to the piston pulley. 
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A chasing tool was made out of an old flat file and the 
burred up and damaged thread on the piston rod was re- 
chased. A little filing finished up the thread, and also 
smoothed up the rod, taking all the hammer marks out of 
it. The rod was then put back and the pumps reassembled. 
This arrangement was running satisfactorily three years 
afterward when the writer left the vessel. Vo do Io 


Repairs to a Cracked Cylinder 

A new tugboat had been in commission during the sum- 
mer and was laid up when ice began to form in the river 
on which she had been operated. The engineer was par- 
ticular about draining all the pipes, valves, fittings, cyl- 
inders, etc., as no steam was to be kept on the boat while 
out of commission. In the following spring everything 
appeared to be in good shape when the engineer started 
to get the boat ready, but, on turning the engine over at the 
dock under steam, the foot of the low-pressure cylinder, 
where it rested on the column, was found cracked. The 
sketch, a sectional view of this side of the cylinder, shows 
the cracks at the places marked A. Knowing that this 
foot was not cracked when the boat went out of commis- 
sion, the engineer began an investigation in order to dis- 
cover the cause of the damage. This disclosed the fact 
that the foot had been cast hollow, with a flange on the 
inside of it, as shown in the sketch, thus requiring a core 
to make the hollow. 

This core extended through the bottom of the cylinder 
and the hole had been closed by tapping it out and screw- 
ing a wrought iron plug in it. The plug had not been 
made perfectly tight and water had leaked through it 
during the time the boat had been running, so that the 
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foot on the cylinder was filled with water at the time she 
went out of commission. This water soon formed into ice 
and, in expanding, did the damage. Fortunately the dam- 
age was done in places that could be easily patched, but 
if the bottom of the cylinder had cracked the probabili- 
ties are that a new cylinder would have been required. 

The draftsman who designed this cylinder blundered. 
If the foot had been designed without the inside flange, 
which was of very little value, no core would have been 
required in the mold and the bottom of the cylinder would 
not have had the hole in it. Perhaps, if the plug had been 
made of cast iron, it would not have leaked, but no mat- 
ter how tight the wrought iron plug was fitted it was 
bound to loosen in the hole enough to allow some leakage, 
the expansion and contraction of the two metals not being 
equal. 

When the foot had been patched a drain hole was 
drilled in the side close to the bottom so that the water 
that leaked in would not accumulate, Vo SS 
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An Unusual Accident to a Safety Valve 


A very unusual accident occurred some years ago to 
the safety valve on the boiler in a tugboat. The boat had 
left port without a tow, and soon after the fireman noticed 
steam leaking around the valve. He reported it to the 
chief engineer, who was on deck, although not on watch. 
Going into the fireroom the chief grasped the top of the 
valve to pull himself up on the rounded top of the boiler 
and, as his weight was thrown on the valve, the body of it 
broke off and the steam escaped through the full area of 
the valve seat, severely scalding the engineer. The as- 
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sistant engineer immediately started the injector, keep- 
ing the water above the danger line, and after the steam 
had blown off the boat was.picked up by another steamer 
and towed into port. 

Examination of the valve showed that the valve seat, 
which was made of composition and forced into the body of 
the valve, had a lip around the outer edge which formed a 
recess or pocket all around the lower part of the cham- 
ber in which water collected and laid, the drain hole from 
the chamber having been drilled some distance above the 
bottom. This accumulation of water rusted the wall of 
the chamber away at the points marked A in the accom- 
panying sketch until it was as thin as a sheet of writing 
paper, and the extra strain thrown on it by the weight of 
the engineer was sufficient to break it off. 

This boiler had been tested a short time previous to 
one and one-half times the working pressure, but investi- 
gation showed that the valve had been held down while 
the pressure was being applied by a clamp or gag that 
hooked under the chamber below the damaged portion, so 
that there was no strain at all on this part of the chamber 
at this time. Vo So 

New London, Conn. 


Experiments in Coal Consumption 

The data given below are the result of a series of ex- 
periments which were carried out by the writer in order 
to determine roughly whether or not a saving could be 
effected by using only a part of the furnaces in a Scotch 
boiler instead of all of them. These experiments are not 
given with any idea that they are scientifically correct, but 
it is believed that they are sufficiently accurate to prove 
of interest to the users of Scotch marine boilers. 

The conditions under which the tests were made were 
the ordinary port conditions of a cargo steamer. The coal 
used in all tests was the same; the maximum and mini- 
mum load conditions were the same; the personnel of the 
fireroom was the same; the weather conditions were ap- 
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proximately the same (midwinter in northern waters) 
throughout the whole series of experiments. 

The boiler in use in port was one of the ship's main 
boilers (no donkey boiler was installed), a large double- 
ended six-furnace Scotch. Opposite furnaces had a com- 
mon combustion chamber, that is, the corresponding fur- 
naces in each end of the boiler led into the same combus- 
tion chamber. The two connecting furnaces were separ- 
ated from each other by a high bridge wall. 

There was a considerable amount of auxiliary ma- 
chinery installed on board, so the steam consumption was 
fairly high at all times. It was the custom to keep fires 
in all six furnaces of the boiler for port use. This made 
the work of firing very light, as the fires could be kept 
banked nearly all the time. The coal consumption under 
such conditions was about 6.0 to 6.25 tons per day. 

It was suggested to the writer that a saving in coal 
could be made by using only a part of the furnaces in 
each boiler instead of all of them, as was the custom. 
In order to determine the merits of this contention, 2 series 
of tests under three different conditions was carried out. 
These conditions were as follows: 

(A) Fires were kept burning in the four wing furnaces, 
that is, in two furnaces in each end of the boiler, the 
center furnaces remaining dead. The dead furnaces were 
made as nearly airtight as practicable by plastering up the 
furnace front with sheets of heavy paper. 

(B) Fires were kept burning in three furnaces, that is, 
in two wing furnaces in one end and in the center fur- 
nace in the other end of the boiler. Other furnaces were 
closed as before. 

(C) Fires were kept burning in the two center fur- 
naces, one in each end, with the four remaining furnaces 
dead. Dead furnaces were sealed as before. 

The results of the experiments were: 

Under condition “A.”—Time during which the test con- 
tinued was 104 hours. Coal was burned at the rate of 
6.25 tons per day. Steam was easily kept up by these four 
furnaces, with only moderate working of fires. No leaks 
or other signs of exceptional boiler strains were visible. 
It should be noted in this case that one combustion cham- 
ber was entirely dead and that the other two each had 
two furnaces discharging into them. 

Under condition “B.”—Time during which the test was 
continued was 48 hours. Coal was burned at the rate of 
6.96 tons per day. This coal consumption was so much 
above that of the first test (also of that for all six fur- 
naces) that it was not considered worth while continuing 
more than 48 hours. In this case each combustion cham- 
ber had one dead furnace and one with fires connected to 
it. Steam was kept up without very much difficulty. 

Under condition “C.”—Time during which this test con- 
tinued was 48 hours. Coal was burned at the rate of 
6.23 tons per day. Although only two furnaces were in 
use in this case, the coal consumed was almost equal to 
that when four were burning. It was necessary to work 
the furnaces quite often, and considerable difficulty was 
had in keeping up enough steam for all the auxiliary 
machinery. On account of this difficulty of meeting any 
sudden demand for steam the test was discontinued at the 
end of 48 hours. During this test signs of unusual 
strains in the boiler appeared. Many small leaks were 
observed along seams and around rivets in the vicinity 
of the two wing furnaces at each end. It is believed that 
these were caused by the unequal expansion and contrac- 
tion of the boiler, due to the necessity for forcing the fires 
in the center furnaces while the wing furnaces were cold. 

Immediately following these tests the coal used with all 
six furnaces burning was carefully measured for a period 
of 10 days. The consumption proved to be 6.1 tons per 
day. 
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A. summary of the results obtained showed that the 
coal consumption in tons per day was: with six furnaces 
burning, 6.1; with four furnaces burning, 6.25; with 
three furnaces burning, 6.96; with two furnaces burn- 
ing, 6.23. 

It will be observed that the consumption when all fur- 
naces were in use was less than for any other combina- 
tion. This is believed to be caused by the fact that under 
these conditions all air getting into the boiler must be 
heated, whereas under all other conditions there is a pas- 
sage for air to get to the uptake without being highly 
heated. Even when the furnace fronts are well covered 
to prevent the passage of air through dead furnaces leaks 
still occur. 

With two furnaces in use, and with four furnaces in 
use, results were almost the same, but were slightly higher 
than when all six were burning. 

With three furnaces in use the coal consumption took 
a large jump upward. This is believed to be due to the 
fact that each furnace was discharging into a combus- 
tion chamber which opened directly into a dead furnace 
on the opposite side. The combustion chamber was too 
large for one furnace under the best of conditions, and 
with the cold air from the opposite furnace getting in it 
proved to be very inefficient. 

As a result of these tests the former custom of using 
all furnaces in the boiler under steam was continued. As 
previously stated, these tests were not performed under 
laboratory conditions, nor were they performed by espe- 
cially trained men, so their exactness is open to some ques- 
tion. It is believed, however, that they should prove of 
interest to many engineers, and that they may excite 
enough curiosity to induce some inquisitive engineer to 
repeat them under different conditions. If they should 
do this, their publication is well justified. 

W. W. B. 


Saved by Uncle Sam’s Bounty 


The splendid work of United States revenue cutters in 
assisting distressed merchant vessels has evoked numerous 
complaints of late from wrecking and towboat companies, 
who have protested to Uncle Sam that his sturdy white 
sentinels of the coastwise traffic were taking the very 
bread from their mouths. 

Their objections have fallen on deaf ears at Washing- 
ton, however. It is pointed out that the assistance of 
the vigilant cutters is usually rendered at the psychologi- 
cal moment, when to summon the most efficient wrecking 
outfit, unless it were actually on the scene, would be 
futile and preposterous. Moreover, there are very few 
merchant skippers who do not endorse the brave labors 
of the Revenue Service from the bottom of their hearts. 

The grievances of the wrecking concerns, however, are 
not likely to be lessened by the salving, on October 20, of 
the Alice Howard, one of two ferry steamers owned by 
the Atlantic Shore Railway and operating between Ports- 
mouth, N. H., and Kittery, Me. The Howard ran ashore 
on a ledge off Clark’s Island, Portsmouth Harbor, during 
a fog. A hole was stove in her, she filled and tilted by 
the head almost on her beam ends, until her hurricane 
deck forward was submerged in deep water. 

The case obviously was a ligitimate one for a wrecking 
company. Powerful apparatus was to be had from Bos- 
ton within a few hours, but the owners of the steamer 
knew a trick worth two of that. They appealed to Capt. 
Harry A. Field, U. S. N., Commandant of the Portsmouth 
Navy Yard. He obligingly furnished them with a big 
floating derrick, and the sunken Alice Howard was raised 
and beached at Kittery Point for repairs. 


Marine Articles in the Engineering Press 


Descriptions of Some Special Types of Ships—Decline of 
the Sailing Ship—Marine Engine Construction in Germany 


The Manufacture of Heavy Chains.—The replacement 
of chains by steel wire rope for many purposes of lifting 
and hauling is commented upon, but also that many spe- 
cial cases open up again new fields for chains specially 
of heavy character. The experiments to produce chains 
by machinery are not pronounced to be very successful, 
as the welding particularly requires the utmost scrutiny by 
personal supervision, while great advantages are secured 
by machinery for the manipulation of the forging and 
heating fires and for the cutting and bending of the stock 
as well as for the testing of the completed chains. A de- 
scription of the plant, operation and product of the chain 
forge of the D. E. M. A. G. in Duisburg, with forty-two 
fires and the necessary machinery for cutting, bending, 
smoothing and testing, is given. 5 illustrations. 1,250 
words.—Schiffbau, October 14. 


The Application of the Cruiser Stern to Merchant 
Vessels —Attention is directed to the influence that a mod- 
ification of the stern toward the form used in warships 
might produce in decreased resistance and improved earn- 
ing capacity. The French magazine, Le Yacht, is quoted 
with a comparison of a ship of ordinary form of stern with 
a number of designs with cruiser stern and varying full- 
ness, showing a larger useful load per ton of burnt coal 
for the latter type. Notice is taken also of some model 
experiments in the tank of the German Government com- 
paring the two forms each at two correspondingly equal 
displacements at progressive speeds from 15 to 24 knots. 
The cruiser-stern type showed at a speed of 21 knots a 
saving of 4.9 percent of power at 15,090 tons displacement 
and of 6.9 percent at 14,129 tons displacement. ‘5 tables, 
4 diagrams. 850 words.—Schiffbau, September 23. 


Shallow Draft Steamer for the Yangtse Kiang.— 
Messrs: Yarrow & Co., Ltd., Scotstoun, recently con- 
structed for the Szechuan Steam Navigation Company, 
the shallow draft tunnel steamer Shu-Hun for their pas- 
senger and cargo service between Ichang and Chungking 
on the Yangtse River. Hitherto it has been necessary for 
small steamers in this service to be warped up the rapids, 
but in this new vessel the aim was to provide sufficient 
power for the vessel to negotiate the rapids under her 
own steam without the assistance of warps. The vessel 
was built with a length of 190 feet, a beam of 30 feet 
and a draft of 5 feet when loaded with 300 tons of cargo. 
The hull is divided into nineteen compartments by trans- 
verse and longitudinal bulkheads and watertight doors are 
also fitted to the bunker bulkheads. Accommodations for 
European passengers and the officers are on the boat deck, 
while the accommodations for the Chinese first class and 
second class passengers are on the upper deck. On the 
main deck there is accommodation for 170 Chinese steer- 
age passengers, I5 firemen and three Chinese engineers. 
The petty officers, deckhands and cooks are berthed in 
the forecastle. There are five separate holds for cargo 
with a total capacity of about 16,000 cubic feet. The pro- 
pelling machinery consists of two sets of triple expansion 
surface condensing engines, aggregating 2,000 indicated 
horsepower. Steam is supplied by two Yarrow patent 
double-ended watertube boilers, operating under forced 
draft and arranged to burn either coal or coal and oil. 
The propellers operate in tunnels arranged according to 
the Yarrow patent system, although in this case the flap 


is made self-balancing. The forward part of the tunnel 
forms part of the hull in the usual way, but the after part 
is hinged at a point about the center of the tunnel and the 
flap is balanced by means of weights attached to the end 
of a chain which passes over pulleys, so that the flap auto- 
matically regulates itself according to the draft and the 
pressure of water on the after part of the tunnel. 13 
illustrations. 1,600 words.—Engineering, November 6. 


200-Ton Floating Crane of the Norwegian Navy.—The 
necessity of lifting appliances is stated to have impressed 
the Norwegian naval authorities at the time of ordering 
submarine vessels with the necessity of purchasing the 
largest floating crane. The design as proposed by and 
accepted from the Frederikstad mek. Verkstad is said to 
embody into a harmonious unit hull and cane machinery, 
securing thereby stability conditions more favorable than 
required. The stated dimensions of the hull are 110 feet 
long by 53 feet beam by 14 feet deep, with double bottom 
and trim tanks of such proportions and capacity to limit 
the list of the crane to not more than 4% degrees with 200 
tons 8 feet 4 inches forward of the bow. The crane girder 
is of triangular skeletonized section, moved at its end up 
or down by a large nut on a single screw spindle 113 
inches diameter by 33 feet 4 inches long. The details of 
the crane machinery for the two loads of 200 tons at 8 feet 
4 inches and 25 tons at 62 feet 6 inches distance from the 
bow are given, with special reference to the provisions for 
automatic braking by four Weston clutches in connection 
with spur-gearing. The description of the machinery in- 
cludes two compound engines and two boilers with the 
auxiliaries of centrifugal trim pumps, capstans, etc. The 
tests are stated to have been very satisfactory and in ex- 
cess of all requirements for speed and capacity. 6 illus- 
trations. 1,600 words.—Schiffbau, October 14. 


Typical Ships—No. VI—A Steam Trawler.—All trawl- 
ers are usually built greatly in excess of Lloyd’s require- 
ments so that they will be able to withstand the rough 
treatment to which they are subjected when returning 
to port with a catch and crowding in among their com- 
petitors at the dock. Under these conditions a vessel of 
light construction would inevitably meet with serious 
damage. Seaworthiness is largely attained by having a 
very great freeboard forward which is a common char- 
acteristic of trawlers. The question of speed is not con- 
sidered of importance and the majority of trawlers are 
capable of doing only about 10 knots. Although most 
of the trawlers’ hulls conform to a general design, no at- 
tempt has been made to standardize their construction. 
The forecastle is used as the crew’s quarters. Aft of this 
is the fish well, and further aft a bunker which can also 
be used for fish. In the stern are the machinery and the 
officers’ quarters. The pilot house is usually just forward 
of the funnel. Although a return tubular boiler and triple 
expansion engine is always fitted in these boats, no attempt 
is made to standardize trawler machinery. The vessels 
described in the article were built by Messrs. Cochrane 
& Sons, of Selby, who did the hull work, and Messrs. C. D. 
Holmes & Co., of Hull, who built the engines. The par- 
ticular vessel described is the Mena, built for Roberts & 
Ruthven, Ltd., of Grimsby. She is 122 feet long, 22 feet 
3 inches beam, and 12 feet 4 inches molded depth, ar- 
ranged for fishing in the North Sea or off Iceland. The 
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fish hold is divided up into a number of small divisions, 
so that different classes of fish can be kept separate. 
Many of the trawlers have their holds insulated, although 
no such provisions were made in the Mena. The main 
engine is a three-cylinder triple expansion engine 12% 
inches, 22 inches and 35 inches diameter by 24 inches 
stroke, running at about 110 revolutions per minute, using 
steam from a single-ended two furnace Scotch boiler, 
working at 180 pounds pressure. The air, feed and cir- 
culating pumps are driven direct off the crossheads. 10 
illustrations. 3,000 words.—Engineering, October 16. 


The Decline of the Sailing Ship—The returns of 
Lloyd’s Register for the last few years show that there 
has been a steady decline in the construction and opera- 
tion of sailing ships, and, if this rate of decrease were 
to be continued, it is obvious that such ships would soon 
disappear altogether. Under the conditions affecting the 
use of sailing ships, however, it is rather improbable to 
anticipate that the demand for sailing ships will die away 
entirely for a long time. A fact which makes for the 
continued existence of the sailing ship is the development 
of the internal combustion engine used as an auxiliary. 
Considerable progress has already been made in this line, 
although the outcome is, of course, simply a_ prob- 
lem in economics. In this case, however, the price of 
oil is a matter of far less moment than in the case of a 
ship which depends wholly for her propulsion on internal 
combustion engines. Many voyages of the auxiliary sail- 
ing ships are made without using the auxiliary power at 
all. In the small vessels, however, the tendency is un- 
doubtedly to increase the use of motor boats and to aban- 
don sailing vessels. Although the number of sailing ships 
is steadily decreasing, it should be noted, however, that 
the average size of sailing ships has increased in recent 
years rather than decreased. There are many sailing ships 
of between 1,600 and 2,000 tons, which are giving admir- 
able service, and they serve as an excellent school for 
training apprentice seamen for the merchant marine. 900 
words.—The Engineer, October 23. 


The Quadruple-Screw Turbine Express Steamer Im- 
perator—By comparison with the then largest British 
ships the author shows the Imperator exceeding all pre- 
vious vessels at the time of entering into service. Details 
are given of the hull, ballast capacities and structural de- 
tails. In the description of the machinery plant due atten- 
tion is paid to the boilers, being of watertube type, forty- 
six single-ended in four boiler rooms, built for 235 pounds, 
fitted with Howden draft from 4-foot to 14-foot fans, with 
4-foot suctions, and served by the usual reciprocating 
pump auxiliaries. The turbines, four in number, of mixed 
type, with 61,000 indicated horsepower ahead and 33,500 
indicated horsepower backing, have very efficient han- 
dling gear for best economy and show the usual careful 
details of modern turbines in material, blading, packing, 
stuffing boxes, foundations, thrustblocks, forced lubrica- 
tion and lifting arrangements, as well as in condensers, 
independent auxiliaries, shafting and propellers. Of the 
hull auxiliaries are described the rudder with gear and 
engine, windlass, chains and warping gear; further, the 
ventilators for machinery and quarters; the electric plant, 
steam heating, refrigerating plant, with pumps and tanks, 
steam and electric winches, bilge, sanitary and_ ballast 
pumps and air compressors. The navigating, safety and 
fire alarm and extinction apparatus appears to be unusu- 
ally complete, including also emergency gasoline (petrol), 
electric light plant, wireless outfit signal apparatus, life- 
belts and lifeboats with davits. The last part of the 
article describes the passenger accommodations, with all 
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recent improvements and necessary adjuncts for service. 
13 tables, 52 illustrations, 11,600 words.—Zettschrift des 
Vereimes Deutscher Ingenteure, June 20 and 27. 


The Development of German Marine Engine Construc- 
tion.—This is a review of the development of marine 
engine building of the last decade, as mainly exemplified 
by the activity of the shipyard “Weser” in Bremen. It 
deals with the latest phase of building Scotch boilers over 
17 feet diameter and over 21 feet long, at working pres- 
sure up to 235 pounds, with hot-forced draft up to 2%- 
inch water pressure, accompanied by retarders and re- 
cently by frequent installations of firetube superheaters. 
It points out the great advance made by watertube boilers, 
first for the navy, with closed fire rooms and drafts up to 
8 inches of water pressure, and recently for the merchant 
marine, as exemplified in the Jmperator installation, with 
forced draft of Howden type. The promising possibility 
of oil fuel is mentioned, provided the price of fuel oils 
remains low. It is stated that the reciprocating engine 
is still leading on treight steamers, with refinements in 
the direction of full balance, independent auxiliaries and 
condensers, gradual introduction of superheated steam and 
oil separators and possibly wider installation of poppet 
valve engines. For large powers the turbine is considered 
a necessity, an intermediate stage being the combination 
of high-pressure reciprocating engines with exhaust tur- 
bines. The mixed turbine systems are considered the type 
of the future for large powers, as accentuated by the 
German navy in standard single-shaft units. Gear and 
transformer transmissions of high-speed turbines to low- 
speed large propellers are pronounced a success and very 
promising commercially for freight steamers. Oil engines 
are stated to be only temporarily under a cloud of dis- 
favor, as the difficulties so far experienced can readily be 
overcome by better material and workmanship and by 
more familiarity of the engineers. 39 illustrations. 11,000 
words.—Zeitschrift des Vereines Deutscher Ingemeure, 
July 4 and it. 


Growinc Bay State Porrs.—While the oft-repeated 
slogan “Sail from Boston” has boosted Hub commerce 
into the front rank in the last few years, the business of 
other Bay State ports has been taking rapid strides as 
well. A demonstration attended the arrival at Beverly 
recently of the steam collier Malden of the New England 
Coal & Coke Company, the largest vessel ever entering 
that port. She brought 7,280 tons from Newport News, 
inaugurated a regular service between the two places and 
wrested honors from the new oil tanker Gulfstream, 
which had held the distinction of being the largest ship 
Beverly had known. Beverly was already a distributing 
station for the Gulf Refining Company, and had a con- 
siderable traffic in that commodity. The deepening of the 
ship channel of the historic port of Plymouth has lately 
permitted the entry of ocean-going steamers with cargoes 
of hemp from Progreso, Mexico, for the Plymouth Cor- 
dage Company, which until now has received its consign- 
ments via Boston. Little towns on Barnstable and Buz- 
zard’s bays expect to receive a decided stimulus through 
the opening of the Cape Cod canal, while Rockport, the 
home of famous Cape Ann granite, pins its hopes on the 
completion of the colossal Sandy Bay breakwater, which 
has been under way for 25 years. 


Marine Enctneers’ ConveENTION.—The National Ma- 
rine Engineers’ Beneficial Association wil] hold its for- 
tieth annual convention at Washington, D. C., January 18 
to 23, 1915, with headquarters at the Raleigh Hotel. 


New Books for the Marine Engineer’s Library 


Useful Books for Applicants for a Marine Engineer’s License 
—Some Important Subjects Treated in an Elementary Manner 


INpIcATOR DrAGRAMS FOR MARINE ENGINEERS. Third edition. 
By W. C. McGibbon, M. I. E. S. Size, 74% by 9% inches. 
Pages, 178. Figures, 197. .Glasgow: James Munro & 
Company, Ltd. New York: D. Van Nostrand Com- 
pany. Price, $3.00. 

While most marine engineers are familiar in a general 
way with a steam engine indicator and its use in the deter- 
mination of the power of an engine, it is not always easy 
for the engineer to analyze an indicator card and pick out 
the faults in the engine shown by the card. This, however, 
is one of the most important functions of the indicator, 
and especially when the engineer can find the necessary 
remedy to apply to an engine to overcome the defects 
shown by the cards. The book under review contains a 
great many examples of defective diagrams with a most 
instructive analysis of the cards showing the cause of 
defects and how they may be remedied. This book is 
highly recommended for its practical suggestions, and a 
copy should be in the library of every first class marine 
engineer. ; 


MARINE ENGINEERS’ DrAwine Boox. By W. C. McGibbon, 


M.1.E.S. Size, 12 by 9% inches. Pages, 124. Plates, 51. 
Glasgow, 1913: James Munro & Company, Ltd. New 
York, 1913: D. Van Nostrand Company. Price, $2.00. 


On account of a great change which has recently come 
over the requirements of the Board of Trade in drawing 
examinations, the author of this book, who is principal 
of the Glasgow School of Marine Engineering, has found 
it necessary to get out a new edition of the book in order 
to meet more fully the needs of applicants for a marine 
engineer’s license. In the Board of Trade examinations at 
present the candidate is expected to design and give a full 
dimension drawing of engine parts. Instructions for such 
work are given in this book in the form of large, fully di- 
mensioned drawings arranged in the form of plates, while 
on the page opposite each plate is given the statement of 
the problem in the form it would be given to the candidate 
in his examination, and below this instructions showing 
the formulas and calculations necessary for determining 
the dimensions of the various parts which are to be re- 
produced in the drawing. This book will be found of 
immense value to candidates for a Board of Trade ex- 
amination, and is well worth a careful study even by men 
who are not confronted with the necessity of passing an 
examination and yet find it necessary to make detailed 
sketches of marine machinery. 


Power AND Power TRANSMISSION. Third edition. By E. W. 
Kerr, M. E. Size, 534 by 9 inches. Pages, 373. Illustra- 
tions, 325. New York, 1914: John Wiley & Sons, Inc. 
London, 1914: Chapman & Hall, Ltd. Price, $2.00 net. 

Although the first edition of this work was published 
in 1901, it has been found necessary in the third edition 
to revise and rewrite a large part of the work, and make 
considerable additions. The book is arranged in three 
parts, dealing respectively with mechanics, steam power 
and other power machinery. The first part contains 
chapters on shafting, bearings, friction and lubrication, 
friction wheels, pulleys, belt gearing, toothed wheels, the 
screw, cams, the lever, link work and pipe fittings. Part 

II contains chapters on the simple steam engine, high 

speed engines, indicators, compound engines, condensers, 

valves and valve gearing, rotary engines and steam tur- 
bines. Part III contains chapters on pumping machinery, 


internal combustion engines, water power and compressed 
air. For a book of this size to cover so many subjects, 
it is not to be expected that each subject has been treated 
exhaustively, the greater part of the work is descriptive, 
although the general principles of the operation of the 
various types of machinery described are explained with 
the aid of line drawings and diagrams. As a brief treat- 
ment of the subjects discussed, the book will be found 
useful. 


MATHEMATICS FOR THE PRActTicAL ENGINEER. By Charles H. 
Bromley and Henry R. Cobleigh. Size, 54 by 8% inches. 
Pages, 220. Illustrations, 70. New York, 1914: McGraw- 
Hill Book Company, Inc. Price, $2.00 net. 


Fur, Economy anp CO, Recorpers. By A. R. Maujer and 
Charles H. Bromley. Size, 5% by 8% inches. Pages, 189. 
Illustrations, 28. New York and London, 1914: McGraw- 
Hill Book Company, Inc. Price, $1.50 net. 


These two books are made up of material previously 
published in the Engineers’ Study Course in Power. 

The first book, which treats the subject of mathematics 
in an elementary manner, aims to bridge the gap between 
practical operating experience and the technical knowl- 
edge needed in modern practice by giving engineers the 
necessary mathematical foundation. Any man who has 
found his lack of education in mathematics a barrier 
towards advancement in the engine room will find this 
book most helpful. It begins with a chapter on vulgar 
or common fractions, then takes up denominate numbers, 
percentage, ratio and proportion, square and cube root, 
formulas, logarithms, mensuration and finally ends with 
a brief chapter on plain trigonometry. The information 
is given in plain every-day language which can be readily 
understood. 

The second book deals principally with combustion. 
The authors point out that the cost of fuel in most plants 
is between 60 and 70 percent of the total cost of power. 
Too many people fail to realize the possibilities of waste 
in the boiler room and the causes of waste which might 
easily be eliminated. If combustion means to the fireman 
only the maintaining of a fire hot enough to keep the 
steam gage indicating the correct pressure, his advance- 
ment to the position of an engineer will be slow and la- 
borious. He will find that there is much to be learned 
about the principles of combustion, the analysis of fuel 
and flue gases and the losses of heat in the flue gases. 
This book gives a clear insight into such matters and also 
takes up the subjects of evaporation, boiler efficiency, heat 
balance, feed water treatment and CO, recorders. While 
the book is prepared especially for stationary engineers, 
it will be found equally useful for marine engineers. 


Tue Navat Pocxet-Boox, founded by Sir W. Laird 
Clowes and edited by R. C. Anderson, has just been pub- 
lished by W. Thacker & Co., London, E. C., with correc- 
tions to April 8, 1914. This is the nineteenth year of pub- 
lication of this volume and it is arranged in the same 
manner as the previous editions, with tabulated data of 
the navies of the world, tables of naval guns, a list of dry 
docks throughout the world and plans of armored ships. 
The only changes are the natural extensions and correc- 
tions of the data to cover the progress of the past year. 
The book is 3% by 5 inches in size and contains over 700 
pages. The price is 7s. 6d. net. 
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ENGINEERING SPECIALTIES 


McDonough Feed Water Regulator 

The McDonough Automatic Regulator Company, of 
Detroit, Mich., has placed on the market an automatic 
feed water regulator of the thermostatically controlled 
type. The main purpose of its design is to secure not only 
a continuous feed, but positive automatic control of a 
continuous feed to vary with the boiler load and maintain 
a water level within limits best suited for constant maxi- 
mum boiler capacity, efficiency and uniformity of oper- 
ating conditions. It is claimed that the regulator in 
actual operation maintains a continuous feed proportional 
to the evaporation and for light loads and uniformly vary- 
.ing loads a constant water level. On the other hand, for 
sudden increase in load and resulting rapid drop in water 
level, the regulator valve does not open suddenly to admit 


a large quantity of water into the boiler, but there is a 
time element in the expansion of the tubes operating the 
valve which uniformly increases the feed, permitting the 
immediate furnace heat to be used for evaporating water 
and not heating cold feed. In this manner of feeding it 
is claimed that the maximum capacity of the boiler, with 
greater uniformity of furnace conditions, is maintained 
and boiler strains are avoided. 

The regulator is complete in itself, consisting of a spe- 
cial feed valve, two headers and two expansion tubes con- 
nected in parallel through a rigid linkage to the feed valve 
stem. The use of two expansion tubes doubles the power 
of expansion and contraction and the levers transmit the 
motion to the feed valve in a ratio of 5 to 1. The turn- 
buckle and pointed indicator, it is claimed, permit the very 
accurate adjustment of the valve, and further, the pointer 
indicator shows at each instant the position of the valve 
while the regulator is in operation. 

The regulator is installed in an inclined position, wholly 
supported by the feed piping with the connections made 
to the water column as shown. In operation the lower 
end of the tubes are filled with water and the upper with 
steam. As the water falls or rises in the boiler, it corre- 
spondingly falls or rises in the regulator tubes, present- 
ing a greater or less area of the tube surface to the hot 
steam, causing them to expand and contract accordingly. 
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The inclined position of the regulator gives the greatest 
variation in exposed tube surface for a given variation 
in water level, and the greatest sensitiveness to variations 
in load. 


Double Piston, High=Pressure Hydraulic Pump 

A, L. Henderer’s Sons, Wilmington, Del., have placed 
on the market a combined quick-acting and high-pressure 
hydraulic pump for general purposes. While continuous 
pumping may be had while the two pistons are in action, 
the principal feature of the combination is the variation 
of pressure. 

This pump can be applied to various usages, one of 
which is in conjunction with a ram for use as a hydraulic 
jack. The time required pumping the ram to the load 


with a maximum pressure single piston pump is readily 


realized, while in this combination of 34-inch and 1%-inch 


pistons the time reduction is three quarters. With the 
combination of 34-inch and 1'%-inch pistons 6,000 pounds 
per square inch can be had from the former and. 1,000 
pounds from the latter, and it is to be noted that the low- 
pressure piston is on the upward stroke of the lever and 
the high-pressure on the downward stroke. 

In the illustration the No. 1 piston is the high-pressure. 
The No. 2 piston is the low-pressure, and when its capacity 
is to be exceeded it is disengaged by means of the release 
wheel No. 3, leaving the piston No. 1 free for higher duty, 
and which latter is in operation under all working condi- 
tions. Complete release of all load pressure is by means 
of the release wheel No. 4, which governs the return of 
the liquid to the pump’s reservoir. 

The pump as illustrated has a‘stroke of 3 inches, total 
height of 34% inches and weight of 190 pounds, with res- 
ervoir base of 1,200 cubic inches, but the capacity of base 
can be changed to suit immediate needs, as can the diam- 
eters of the piston for working pressures. 
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Personal 

E. V. Jones.has been appointed chief engineer of the 
Louisiana Railroad & Navigation Company’s steamer 
Lewis. 

E. C. Cornelius has been appointer assistant engineer on 
the Atlas Cement Company’s steamer Josh Cook at New 
Orleans, La. 

Harry J. Thompson has succeeded A. J. McMillan as 
chief engineer of the Associated Bar Pilot’s tug Jenny 
Wilson, at Port Eads, La. 


Floyd F. Woods has been appointed sales manager of 
the. Epping-Carpenter Pump Company, Pittsburg, Pa., 
succeeding Mr. R. Bowen, resigned. 


John F. Ward, formerly chief engineer of the steamer 
Old Colony, has accepted a position as engineer with the 
Illuminating Company at New Haven, Conn. 

Sid. P. Terry, chief engineer of the Ohio River Steam- 
boat Johns Summers, was off duty recently for several 
days on account of sickness. During his absence Samuel 
Shoemaker acted as chief engineer of the vessel. 


Charles Delecroix has been appointed chief engineer of 
the Monongahela & Consolidated Coal Company’s towboat 
Finlay. This boat recently left New Orleans, La., for 
Pittsburg, Pa., with a full tow of empty coal barges. 

William Simonds, formerly chief engineer of the Lou- 
isiana Railroad & Navigation Company’s transfer steamer 
Lewis, has been appointed chief engineer of the United 
States Navigation steamer Ram, at New Orleans, La. 

A. S. Halligan has succeeded A. J. Taylor as chief en- 
gineer of the steamer New Camilia. The New Camilia 
has resumed her old trade on Lake Pontchartrain, replac- 
ing the new steamer Hanover, which will engage in the 
excursion business in the harbor of New Orleans until 
next spring. 

William P. Lindley, chief engineer of the steamship 
Lewis Luckenbach, of the Luckenbach Steamship Com- 
pany, has resigned his position with the company, the va- 
cancy being filled by William G. Perow, formerly first 
assistant engineer of the steamship Newport, of the Pacific 
Mail Steamship Company. 

Charles Johnson has resigned as chief engineer of the 
British steamer Greenbrier. This vessel has just been 
purchased by the United Fruit Company and is being fitted 
out to carry a full load of cotton from New Orleans to 
Bremen, Germany, at the rate of $17.50 (3/12/11) per 
bale. It is estimated that, if she arrives safely at Bremen, 
she will have paid for herself in this single voyage. 

Captain E. A. Burnside, manager of transportation of 
the Campbell’s Creek Coal Company, Point Pleasant, W. 
Va., had charge of the company’s towboat Eugene Dana 
Smith on her first trip to Cincinnati, Ohio, after the low 
water which has prevailed through the season. In the 
keen competition with other boats taking advantage of this 
first rise of water, Captain Burnside brought his tow into 
Cincinnati ahead of any other vessel, an achievement that 
is readily appreciated by the Western river pilots, who are 
familiar with the hazards attending such a task. 

George H. Highbee, vice-president and general man- 
ager of the Pacific Coast Steamship Company, has sub- 
mitted his resignation, to take effect on January I, on ac- 
count of ill-health. Mr. Highbee was formerly associated 
with the firm of Peter Wright & Company, agents for the 
American and Red Star lines on the Atlantic coast. In 
1898 he went to the Pacific coast as general manager of 
the Empire Line, but returned to New York to become 
identified with the International Mercantile Marine. In 
1906 he again returned to the Pacific coast to take up the 
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duties of president of the Moran Shipbuilding Company, 
Seattle, Wash., a position which he held until 1908, when 
he became associated with the Pacific Coast Steamship 
Company. 

Naval Constructor David W. Taylor, U. S. N., received 
his appointment as chief constructor of the navy on De- 
cember 14, and with it the rank of rear admiral. Rear 
Admiral Taylor is the senior naval constructor in the 
navy and formerly held the rank of captain. He was born 
in Philadelphia on March 4, 1864, and graduated from the 
naval academy in 1885 at the head of a class which was 
noted for the number of brainy men that composed it. He 
received a higher rating at the academy than has ever 
been given before or since that time. After a few months 
at sea following his graduation from the academy, he was 
ordered to England to take up the study of naval con- 
struction at the Royal Naval College, Greenwich. His 
standing at that institution paralleled his record at the 
United States Naval Academy. His work as a naval con- 
structor for the twenty-eight years since his appointment 
has been conspicuous. In recent years he has been in 
charge of the work at the experimental model basin at 
the Washington Navy Yard, where his researches in hull 
design have been of inestimable value to the world. His 
published works, both in the form of papers read before 
the leading institutions of naval architects in the world 
and in books which have become classical, stand foremost 
in the literature on naval architecture. His position as 
the senior naval constructor, his official record, and his 
service and international reputation, all make him the 
natural selection as chief of the bureau of construction 
of the Navy Department. 


Obituary 

Colonel Edward Daniel Meier, president and chief engi- 
neer of the Heine Safety Boiler Company, and former 
president of the American Society of Mechanical Engi- 
neers, died in New York on December 15 at the age of 
seventy-four. 

Charles A. Moore, president of Manning, Maxwell & 
Moore, Inc., New York, who sailed from New York on 
December 1, on the Holland-America steamship Rotter- 
dam, for Naples, Italy, died from heart disease at sea. 
Early in 1862 Mr. Moore enlisted in the navy and served 
as a member of the crew of the San Jacinto. Soon after 
the war Mr. Moore entered the industrial field, and 
achieved a far-reaching success in the organization. and 
direction of industrial companies. He was a man of wide 
interests, including both industrial, political and social. 
He was a director in many of the largest corporations in 
the country, and a valued member of many organizations 
and clubs. His age was sixty-eight years. 

Rear Admiral Alfred Thayer Mahan (retired), noted 
as naval expert and writer, died in Washington, D. C., De- 
cember 1, at the age of seventy-four. Mr. Mahan was 
graduated from the Naval Academy at Anapolis and pro- 
moted through the various grades until as a captain in 
1896 he retired at his own request. During the Civil War 
he served on the ship Congress and on the south Atlantic 
blockading squadrons. Rear Admiral Mahan has served 
at various American naval stations throughout the world. 
He has been president of the Navy War College at New- 
port, and, during the Spanish War, was a highly valued 
member of the Naval Board of Strategy. In 1899 he was 
a delegate to the Hague Peace Conference. He is widely 
known throughottt the world as the author of many au- 
thoritative works on naval history and sea power. 
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SELECTED MARINE PATENTS 


The publication in this column of a patent specification does 
not necessarily imply editorial commendation. 


American patents compiled by Delbert H. Decker, Esq., reg- 
istered patent attorney, Millerton, N. Y. 


1,110,077. CONSTRUCTION OF SHIPS AND OTHER VES- 
SELS. JOSEPH R. OLDHAM, OF CLEVELAND, OHIO. 

Claim 1.—In a steel bulk-cargo vessel having a water bottom with 
lower side tanks, longitudinal bulkheads extending diagonally inward 
from the top of the water ballast tanks at sides to the deck at the sides 


of the hatchways, throughout the cargo holds, the upper part of said 
bulkheads being perforated to form chutes to admit bulk cargo into 
the side holds, with apertures at the lower part of said bulkheads to 
emit the cargo into the main holds, substantially as and for the pur- 
pose specified. Eleven claims. 


1,111,740. ORE, BULK OR DENSE CARGO CARRIER. HUGO 
P. FREAR, OF SAN FRANCISCO, CAL., ASSIGNOR TO BETH- 
LEHEM STEEL CORPORATION, OF SOUTH BETHLEHEM, PA., 
A CORPORATION OF NEW JERSEY. 


Claim 1—A vessel comprising an outer main shell, a longitudinally 
extending cargo hold arranged centrally within the main outer shell 
with its bottom wall elevated a substantial distance from the bottom 
wall of the main shell, closed side tanks arranged between the cargo 
hold and the side walls of the main shells and adapted for the recep- 
tion of a liquid ballast or liquid cargo, and closed lower tanks ar- 
ranged between the bottom of the cargo hold and the bottom of the 
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main outer shell and extending completely across the bottom of the 
cargo hold, said lower tanks being divided by a central closed bulkhead 
and having open communication to said side shells, and the combined 
capacity of said side tanks and lower tanks being greater than the cap- 
acity of said cargo hold, and means for introducing and withdrawing 
liquid ballast into each of the lower closed tanks. Seven claims. 


1,112,188. SIGNAL-BUOY. HORACE H. HILL, OF SOMER- 
VILLE, AND ROLLIN ABELL, OF BOSTON, MASS., ASSIGNORS 
TO SUBMARINE SIGNAL COMPANY OF BOSTON, MASS., A 
CORPORATION OF MAINE. 


Claim 1.—In a_ signal-buoy, in combination, a signaling means, a 
pair of power-storing devices, means operable by wave motion, means 
for operatively connecting one of said power-storing devices to said 
wave operated means to cause power to be stored and for simultane- 
ously causing the disconnection of the other of said devices from said 
wave operated means, and means for operatively connecting each of 
said devices with said signaling means when disconnected from said 
wave operated means. LEight claims. 


1,118,499. APPARATUS FOR LAUNCHING LIFE-BOATS FROM 
DECKS OF SHIPS. SIMON LAKE, OF MILFORD, CONN. 5 


Claim 8.—The combination with a ship, of a series of frames jour- 
naled on the side thereof in step-like order and extending from the boat- 
deck of the ship to the waterline, a horizontal boat-supporting member 
carried by each frame and having rollers mounted thereon, a transversely 
arranged track mounted on said hoat-deck, forming extensions secured to 
the ends of the rails of said track and adapted to be extended trans- 
versely of the ship, a boat-carriage operable on said track, and a life-boat 
adapted to be rendered air and watertight carried by said carriage, said 
boat having longitudinal parallel skegs adapted to engage the rollers of 
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said horizontal members of the trames when passing over said members- 
Fourteen claims. 


1,111,836. LAUNCHING DEVICE. JOHN ALBERT JOHNSON 
AND JOSEPH W. LUDLAM, OF OAKLAND, CAL. 


Claim 1.—A boat handling mechanism comprising in combination, a 
track mounted on the deck of a ship and extending from a point in- 
board to the edge of said deck and then down the side of the ves- 
sel for a substantial distance, said track being extended outward from 
the edge of the vessel at the level of the track and then bending in- 


wardly in its downwardly extending portion, and a train mounted on 
said track, said train comprising a plurality of trucks pivotally linked 
together, and means for retaining said trucks on said tracks when they 
are lowered over the stde of the vessel. Two claims. 


British patents compiled by G. F. Redfern & Company, 
chartered patent agents and engineers, 15 South street, Fins- 
bury, E. C., and 10 Gray’s Inn Place, W. C., London. 


21,844/1913. IMPROVEMENTS IN _ ICE-BREAKING STEAM- 
SHIPS. SIR W. G. ARMSTRONG, WHITWORTH & CO., LTD., 
ae es L. ORDE, THE WALKER SHIPYARD, NEWCASTLE-ON- 


Where ice-breaking steamers are working in certain parts of the 
world, they sometimes meet a serious obstacle in the shape of spongy ice, 
known by the name of ‘“‘frazil’” or “‘lolly’’ ice, which is often found ex- 
tending some 20 to 30 feet below the sheet of solid surface ice. A slight 
increase in temperature of the surrounding water is found sufficient to 
dissolve this ‘‘frazil’’ ice. According to the invention, the temperature of 
the surrounding water is raised by injecting steam or heated water into 
it by means of a special arrangement of steam heaters fitted in con- 
venient parts of the bottom or sides of the ship. The heaters are similar 
to ordinary steam ejectors, and are provided with an inlet for the cold 
water from outside, an outlet for the heated water and a steam nozzle. 
These nozzles are supplied by steam pipes. The heaters are arranged in 
watertight compartments. 


25,414/1913. IMPROVEMENTS IN ARRANGEMENTS FOR IM- 
PELLING WATER THROUGH SHIPS’ CONDENSERS. H. OECHS- 
LIN, FLITWICK ROAD, AMPTHILL, BEDFORDSHIRE. : 


The object of the invention is to provide a substitute for the hitherto 
employed types of pumps within one of the pipe lines of the condenser, 
with a consequent saving of space and increase of efficiency of the cir- 
culation. Sea water is conducted by a pipe from an intake in the side of 
the ship to the condenser and discharged through a similar outlet; two 
or more axial-flow turbine pumps may be fitted to impel the water in 
series, either secured on the same or different shafts in the same pipe 
line, or in separate pipe lines. 


26,229/1913. IMPROVEMENTS IN SLIDING WINDOWS AND 
DOORS FOR SHIPS. G. PATE CARRON CO., CARRON, STIRL- 
INGSHIRE AND R. B. KINNIBURGH. ° 

Claim.—The glass holder or sliding sash is provided with rack and 
teeth. Gearing with these racks are spur pinions centered loosely on 
studs secured in the frame of the window near the lower extremity of 
the sash. When it is in its highest or closed position, these pinions also 
gear with teeth formed on balance weights, which weights travel parallel 
to the sash but in the opposite direction thereto, so that as the sash is 
opened or Jowered, the weights rise and wice versa. Both the sash and 
weights are provided with guide grooves or projections which engage cor- 
responding groves on the fixed frame and curve flats. 


21,007/1913. HEATING AND COOLING AND VENTILATION 
APPARATUS FOR THE USE IN SHIPS! W. N. HADEN AND 
OTHERS (TRADING AS GN. HADEN AND SONS), S@D. 


GEORGE’S WORKS, TROWBRIDGE, WILTSHIRE. 


Claim.—Consists of apparatus for heating or cooling and ventilating 
compartments on ships wherein the air for each compartment passes 
through a series of tubes in some of which the air is heated and is then 
cooled, means being provided for causing the air to pass through the 
heaters or cooling tubes, as desired. The air may be heated by means of 
hot gases or water, and the air may be cooled by a cooling medium from 
a refrigerator. 


1,320/1914. IMPROVEMENTS IN THE METHODS OF CEILING 
ORDINARY FLOORS IN SHIPS. J. MAC GREGOR, 56 BEDE 
BURN ROAD, JTARROW-ON-TYNE. 

Claim.—This invention relates to improvements in the methods of 
ceiling ordinary floors in ships, having for its principal objects such alter- 
ations as will dispense with wood ceiling on ordinary floors.: In. addition, 
this invention obviates the necessity of lifting the wood ceiling when 
liquid cargo is to he carried. Portable strakes of iron plating are fitted 
onto reverse bars, on the top of ordinary open floors, between fixed 
rider plates,which form the top members of the center and side keelsons, 
the rider plates being fitted flush with the top of the ordinary floors. 
The portable strakes are butted where double reverse bars are fitted and 
refastened to reverse bars by tap screws or other suitable means. 
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Some interesting figures regarding the 


Economy of 

. relative economy of a steamship and a 
pistes pipe Diesel motor ship of about the same 
speeds on long voyages were given recently in a paper 
read by Mr. I. Knudsen, of Burmeister & Wain, before 
the Northern Merchants’ 


The deadweight capacity of the steamship was 8,720 tons, 


Shipping meeting at Malmo. 
and of the motor ship 9,700 tons. The average speed of 
the vessels was in the neighborhood of 11 knots. Con- 
sidering the item of fuel only, the relative costs of carry- 
ing I,000 tons of cargo a distance of one mile at 11 knots 
on the steamship and on the motor ship showed a saving 
equivalent to 67 percent in favor of the motor ship. 
Other factors which might have an important bearing 
however, not 


on the relative costs of operation, were 


taken up in detail. 


hel ees es gratifying to note the favorable ac- 


tion taken by both Houses of Congress 
Coast Guard ie : 

on the bill creating a Coast Guard by 
combining the existing Life Saving and Revenue Cutter 
Services. Years ago both of these services were ad- 
ministered under one executive head, but lately, although 
both are devoted mainly to the saving of life and property 
from the ravages of the sea, they have been operated as 
distinct organizations. By combining the two, it is con- 
fidently expected that the efficiency of the Life Saving 
Service will be materially increased and a Naval Reserve 
of about 4,100 trained and highly efficient officers and 
men will be created which will be ready at a moment’s 
notice to operate under the Navy Department whenever 
the President so directs. A retired list is provided for 
the men on account of age, or after thirty years’ service, 
and the men of the Life Saving Service will receive lon- 
They will also have cloth- 
Public 


In lieu of a pension list for the depen- 


gevity pay for re-enlistments. 
ing allowances and medical attention from the 
Health Service. 
-dents of those who lost their lives in the service, a sum 
This 
way increase the number of 


of money equivalent to two years’ pay is given. 
measure does not in any 
employees of the government, neither does it raise the 
basic salaries of the men already employed, as all in- 
creases in pay are due to length of service only; nor does 


any commissioned officer of the Revenue Cutter Service 


George Slate, Vice-President 
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receive an increaset ay or allowances on account of 


this change. It is very evident that this measure will be 
advantageous both to the government and to the men 
employed in these branches of the military forces of the 
that all of 


this will be brought about at a maximum total increased. 


government, and it is gratifying to know 
cost of less than 8 percent of the present annual cost for 
the entire maintenance and operation of the two existing 


services. 


nerves Ioan Swe tine beginning of the war little has. 
been said regarding the new battleships 
that the French Admiralty intended to 
build as soon as the vessels of the Normandie class were 


launched. 


Battleships 


The four battleships proposed were to be 
named the Duquesne, Trouville, Lyon and Lille, but, on 
account of the uncertainty of the war, it is quite impos- 
sible to state when these vessels will be laid down, or 
what changes may be made in their design. In spite of 
this, however, it is interesting to examine the main fea- 
tures of these vessels as originally proposed. The new 
battleships were to have a length of 624 feet and a nor- 
mal displacement of 29,500 tons, as compared with the 
length of 574 feet and the displacement of 2 


the vessels of the Normandie class. 


25,300 tons of 
The beam in both 
cases was the same, 88 feet 7 inches, although the draft 
at the stern of the new vessels was to have been 29 feet 
The 
new battleships were designed for a speed of 23 knots, 


IO inches as against 29 feet in the previous class. 


for which it was estimated a brake horsepower of 42,000 
would be required as against 32,000 brake horsepower in 
The 


armament of the Duquesne was to consist of sixteen 13- 


the older ships, which have a speed of only 21 knots. 


inch guns arranged in four 4-gun turrets of the same type 
as on the Normandie, although the probable arrangement 
of the turrets would be in accordance with the arrange- 
ment on the United States battleship Michigan, with a 
possibility, however, that turret No. 3 would be placed 
amidships, as on the Normandie. Vhe 13-inch guns were 
to be of an improved design which is claimed to be as 
powerful as the 14-inch guns used by other naval powers. 
The turrets were to be hydraulically operated with the 
was td con- 


Janney patent gear. The secondary battery 


sist of twenty-four 5.5-inch guns, also of an improved 
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design superior to the rapid fire guns on the Normandie. 
In general, the armor on the new vessels was to have 
been of greater thickness than the armor on the Norman- 
The 
whole protection of the Duquesne was to have been more 


die, which was 14.5 inches thick at the waterline. 
extensive than on the Normandie. The propelling ma- 
chinery was to be of the combination type, arranged on 
four shafts with the high-pressure reciprocating engines 
on the center shafts and low-pressure turbines on the 
wing shafts. This arrangement has been widely adopted 
on large French liners, and is in general considered to be 
the most efficient arrangement of machinery that could 
Although the above 


designs are wholly tentative and may be considerably 


be adopted for this type of vessel. 


modified, if the ships are finally laid down, they are 
nevertheless of considerable interest in view of the latest 
battleship designs developed for the other naval powers. 


Surprising Failure of Steel Ship Plates 


Considering the treatment which ship plates must un- 
dergo, both in the shipyard while being flanged and riv- 
eted, and afterwards in the ship in service when the plates 
are subjected to unknown stresses, the necessity for a 
method of testing the steel of which the plates are made 
to determine its suitability for the purpose is of the 
utmost importance. Lloyd’s Rules for testing shipbuild- 
ing materials are generally regarded as reliable, and steel 
which is passed by Lloyd’s surveyors is generally ac- 
cepted as suitable for the purposes intended without fur- 
ther investigation. A case is cited, however, by Mr. 
W. J. B. Wilson in a paper recently read before the 
North East Coast Institution of Engineers and Ship- 
builders, in which a consignment of steel ship plates, 
after passing Lloyd’s tests and being characterized by 


‘ 


the surveyor as “excellent,” failed in a surprising manner 
shortly after being worked into the ship. 

In this case the shipbuilding firm received an order for 
an ice-breaking passenger and cargo steamer to be built 
to Lloyd’s highest class under special survey. The vessel 
was begun in November, 1907, but, owing to delay in 
obtaining the material, the shell plating was not begun 
until the end of December. B strake was first worked, 
but, owing to the difficulty with the flanging of the gar- 
board strake plates, several of which cracked, the rest 
of the shell was practically completed before the gar- 
board strakes were put in place. 

The garboard strake plates which cracked were care- 
fully examined, but as the results of both bending and 
tensile tests were excellent, the failure at the time was 
ascribed to the severe cold weather prevailing, the tem- 
perature being from —13 to —18.4 degrees Fahrenheit. 

The riveting of the shell was well under way before 
the keel riveting was begun, but, after a few garboard 
plates had been riveted, cracks were noticed between the 
rivets and the edge of the plate in the flanged portion. 
These plates were condemned by the Lloyd’s surveyors and 


were cut out. During the process two of them cracked 
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badly in the neighborhood of the keel rivets, and the 
astonishing fact developed that a single blow with an 
ordinary hand hammer was sufficient to knock pieces out 
of the flanged portion. 

This sudden change in these plates, which had with- 
stood flanging, punching, riveting, and, in some cases, 
calking, was very remarkable and the job of riveting the 
keel was at once stopped until a thorough hammer test 
of the flanged portion of all the remaining garboard 
plates had been made. When this proved perfectly sat- 
isfactory, the riveting was resumed and only one or two 
small cracks developed. 

About this time severe cold weather set in again, and. 
on January II, 1908, one of the garboard plates, which 
had been riveted in the ship for a period of three weeks, 
was found to be badly cracked. The crack started from 
a rivet hole in the flanged portion and went off into the 
plate in a transverse direction, being about 10 inches 
long and about 3/32 inch open at the widest part. This 
was clearly a case of spontaneous rupture. 

When this plate was cut out the material in way of 
the keel rivets cracked in the same way as that described 
above, and a new hammer test was made with startlingly 
different results from the previous one, as every plate in 
the garboard strakes, with the exception of those pre- 
viously replaced, cracked and in some cases pieces fell 
out. These plates were, therefore, condemned and cut 
out. 

So far the cracks had been entirely confined to the 
flanged portion of the garboard strakes, but during the 
cutting out of the rivets connecting the garboard plates 
to B strake several plates in B strake also cracked. A 
new survey was then made by Lloyd’s and pieces cut 
from the plates in the ship rolled from different charges 
were tested. All of the tests proved satisfactory to the 
surveyor, but after these tests the astonishing fact de- 
veloped that one blow of a heavy hammer was sufficient 
to knock large pieces out of flanged portions of the shell 
plates. The net result of this survey was that all plates 
rolled from the same charge as the garboard strakes, 
together with several plates which had bad surface de- 
fects, were condemned. The latter had been filled with 
some composition which fell away during riveting. One 
plate had two large holes which had been filled up. A 
6-inch feeler pushed into these holes penetrated 114 
inches, while the makers’ brand was not 12 inches away 
on the same side of the plate. 

The condemned plates, twelve in number, were in va- 
rious strakes of the shell plating, and during the removal, 
in spite of the care taken, the trouble spread over the 
whole of the bottom of the vessel. As an example, one 
of the plates in E strake, % inch thick, which had been 
punched, sheared, bent, riveted and calked without any 
trouble, had to have the rivets in its lower edge removed 
in order to take out a plate in D strake. When the rivets 
were center-punched preparatory to drilling them out, 
the plate in E strake cracked, although it was not actually 
touched by the hammer, which was only an ordinary hand 
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hammer. In the edge of this plate, when all the rivets 
had been drilled out and driven, sixteen cracks were 
found. f 

This plate was afterwards examined by Lloyd's sur- 
veyors, when it was plainly shown that one blow with a 
sledge hammer was sufficient to cause cracks to appear 
between the edge and butt rivet holes; but, aithough the 
hammering was continued, not a single crack would 
The 


failure still continuing, a new survey was made by two 


travel far into the plate away from the rivet holes. 


of Lloyd’s surveyors, one of whom had previously tested 
the steel. Tests were made, but these, like all the others, 
failed to throw the slightest light on what was really 
wrong with the steel. The treatment of the steel was 
criticised, but it was subsequently established that the 
workmanship in the shipyard was above reproach. 

After these tests had been made, the surveyors main- 
tained that as the steel passed the tests laid down in the 
rules, they were not justified in blaming the material un- 
less a test could be devised which would in their pres- 
ence prove the steel to be at fault. Meanwhile, the author 
of the paper, who had made scores of tests with this 
object in view, had found one that gave the required 
results, and which may prove useful to others in like 
circumstances. 

This test consisted of placing a butt strap which had 
not been worked into the vessel and a plate of material 
made in a Swedish steel works in a mixture of snow and 
salt, which reduced the temperature of the plates to —4 
Fahrenheit. The plates were then quickly 
punched on one side for double riveting and riveted 
together, care being taken that the edges of the plates 
opposite the holes were kept cool with ice in order to 


degrees 


represent as closely as possible the conditions when work- 
ing the steel in a low temperature. After the plates were 
allowed to cool down, the rivets were driven out, during 
which operation the plate from the butt strap cracked 
The plate from the Swedish 
steel works, however, did not show the least signs of 
cracks. 


badly and a piece fell out. 


From another plate two strips 234 inches wide were 
cut and four holes 5£-inch diameter and 4% diameters 
The 
same was done with two similar strips, but with drilled 


apart were punched and the strips riveted together. 


holes, the temperature at the time being about 39.2 de- 
grees Fahrenheit. After cooling, the strips were bent 
through an angle of 25 degrees and the outer strip was 
found to be broken right through in the punched sample 
‘and cracks were found in the drilled sample. 

These butt strap tests were sufficient to convince all 
concerned that the material was really entirely spoiled 
by riveting, and therefore the builders were relieved from 
all blame, the workmanship being characterized as “first 
class.” A further proof that the material was bad was 
the very conclusive one of the new Swedish material, 
which, although worked in the same way, gave no trouble 
att aul. 


From the foregoing, it is evident that the ordinary 
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methods of testing in this particular case were insufficient 
to detect the poor quality of the material which was being 
used, and dependence upon such tests under like conditions 
certainly seems to place shipbuilders and others in a 
The test made 
by Mr. Wilson in which a mixture of snow and salt was 


position in which they run grave risks. 


used certainly detected the fault in this particular steel, 
and is therefore worthy of consideration. Subsequent 
tests of samples of this steel made by Professor J. O. 
Arnold of the University of Sheffield, showed that from a 
chemical point of view the steel was not of very good 
quality, and that it appeared to have been overheated in 


the manufacture and gravely injured by the operation. 


Electricity on Board Ship 

Light, heat and power are the three main classifications 
under which electricity is used on board ship, but in no 
type of vessel is electricity put to more varied uses than 
on a modern battleship. On the Argentine superdread- 
nought Moreno, for instance, which is of 27,566 tons dis- 
placement, the electrical generating plant consists of four 
375-kilowatt turbo generators of the horizontal type, 
while in addition ‘there are two Diesel oil engine-driven 
generators of 75-kilowatt capacity each, for harbor use 
when the fires are drawn. The electrical equipment on 
this vessel is the largest and most costly ever installed 
in the United States, and comprises 3,000 electric lights, 
4,000 rated horsepower of motors and approximately 76 
miles of cable. Several other features aside from the 
size of the plant are noteworthy in that a voltage of 230 
is used, which is a departure from ordinary American 
tmarine practice. These features include the employment 
of lead-covered steel armored conductors, the application 
of 220-volt Tungsten lamps, the use of electricity for 
steering the vessel, operating the anchors and bilge pumps, 
for turret turning, gun elevating and many other pur- 
poses, so that the equipment stands as a valuable work- 
ing comparison with previous installations. 

On the large transatlantic liners, the application of 
electricity is no less striking; for instance, on the Agqui- 
tania, Where the generating plant consists of four 400-k1- 
lowatt, 225-volt continuous current turbo generators, there 
is a total of 200 motors aggregating 2,590 horsepower, 
in addition to nearly’ 10,000 lamps supplied with current 
at I10 volts. Similarly on the Mauretania, independent 
of the power for lighting, there is a total of 2,133 horse- 
power of motors; all of which goes to show the rapidly 
increased application of electricity on board ship. In 
considering the question of lighting on board ship, wher< 
savings of space and weight are of much importance, the 
use of Tungsten lamps offers several distinct advantages. 
Tungsten filament lamps consume approximately 1.10 
watts per candle-power as against 3.10 to 3.50 watts by 
carbon filament lamps, which, reduced to a practical 
basis, means that by using Tungsten lamps smaller and 
lighter generating apparatus, lighter wiring and less coal 
storage space are necessary on the ship. 


Self-Unloading Freight Steamer Huron 


Unusual Type of Lake Freighter Fitted with Discharge 
Boom and Conveyors for Unloading Bulk Freight—Trial Data 


One of the most interesting vessels built on the Great 
Lakes last year was the self-unloading bulk freight carrier 
Huron, constructed at the Great Lakes Engineering 
Works, Detroit, Mich., for the Wyandotte Transportation 
Company, Wyandotte, Mich. The vessel was launched 
February 7, 1914, and completed April 22, 1914. Its 
length over all is 439 feet 3 inches and on keel 416 feet. 
The molded beam is 56 feet and the molded depth 30 feet. 

The general arrangement of the vessel is similar to 
practically all bulk freighters, the machinery being ait and 
the pilot house and “texas” forward on the forecastle deck, 
with the quarters for officers and crew in the deckhouse 
aft and in the forecastle and “texas” forward. There are 
in all 21 hatches and the net cargo capacity at 19 feet 
draft is 8,000 tons of stone and on about 16 feet draft 6,000 
tons of coal. The water ballast capacity is 5,200 tons, 
and the machinery installed is designed to give the vessel 
a speed of 12 miles per hour. 

The cargo space is arranged in two long hoppers run- 
ning practically the full length of the hold, the slope of 
the hoppers being about 35 degrees. The water bottom is 
3 feet 6 inches deep for a width of 31 feet. On each side 
of this the side tanks are carried up to: the slope of the 
hopper. Along the centerline of each of the fore-and-aft 
hoppers are 32 gates, spaced generally 71% feet between 
centers. These gates are of the hinged type and each one 
is operated by a large hand wheel with shaft and chains, 
as shown in Figs. 8 and 9. 

Directly under the center of each of the hoppers and 
just above the water bottom is a 42-inch pan conveyor 


Fig. 1.—S. S. Huron at the Michigan Alkali Company’s 


running the full length of the hold, and rising at the for- 
ward end to discharge into a cross chute, which delivers 
the cargo from both the fore-and-aft conveyors to a 72- 
inch pan conveyor on the centerline. This centerline con- 
veyor carries the stone up above the spar deck and dis- 
charges onto a 48-inch belt conveyor, which delivers the 
stone over either side of the ship. 

This belt conveyor has a length of 100 feet between 
centers and is carried on a truss, which is divided at the 
forward end and arranged so that it can be lifted to an 
angle of 20 degrees and swung outboard to an angle of 
go degrees with the ship on either side. The maximum 
reach of the discharge conveyor is 67 feet from the side 


Dock Fig. 2.—Bow View of the Vessel 
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of the ship and 52% feet above the waterline, but, by the 
use of a short steel chute at the upper end of the boom, 
the stone can be thrown several feet farther from the ship 
than the actual reach of the belt. 


CoNVEYING MACHINERY 


The conveyors are driven by two 150-horsepower re- 
ciprocating steam engines located on the spar deck in the 
forecastle. Ordinarily, one of these engines drives the two 
horizontal conveyors, while the other one drives the cen- 
tral inclined conveyor and the belt conveyor in the dis- 
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per minute. The usual arrangement of cylinders has been 
followed in this engine, and the sequence from forward to 
aft is high-pressure, low-pressure, second intermediate- 
pressure and first intermediate-pressure. The crank se- 
quence is high-pressure, first intermediate, low-pressure 
and second intermediate-pressure. The question of balance 
of moving parts has been given very careful attention, 
with results which have proved highly satisfactory in 
service. 


Za 
charge boom. This same engine also drives the drum Sc SA Se 
which raises and lowers the boom. The two engines are Xk eee 
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Fig. 3.—Cross-Section Showing Unloading Boom in 
Outboard Position 


arranged with a connecting belt and clutches, so that in 
case of necessity either engine can be used to drive any 
part of the machinery. 

The conveying machinery is all controlled by levers on 
the spar deck, just aft of the forecastle, so that the opera- 
tor has a full view of the discharge boom and therefore 
has complete control of its movements. 


PROPELLING MACHINERY 


The main engine of the Huron, as stated before, is 
located aft. It is a vertical quadruple expansion engine 
with cylinders 19% inches, 28% inches, 41 inches and 60 
inches diameter with a common stroke of 42 inches. The 
designed indicated horsepower at 85 revolutions per 
minute and 35 pounds mean effective pressure is 1,770, 
while the maximum horsepower will run well over 2,000 
with an increase in the revolutions to approximately 93 


Piston valves are fitted to all the cylinders with the ex- 
ception of the low-pressure cylinder, which is fitted with a 
double-ported slide valve. All of the valves are driven 
with Stephenson link motion with adjustable cutoff on the 
reverse arms. The high-pressure valve is 13 inches diame- 
ter; the first intermediate, 16 inches diameter, and the 
second intermediate, 21 inches diameter. All of these pis- 
ton valves have a travel of 514 inches. The low-pressure 
double-ported slide valve has ports 49 inches wide, while 
the travel is 7 inches. 

All of the pistons are of cast-iron box section, the high- 
pressure having a removable solid follower ring with 
water grooves. The first and second intermediate pistons 
have removable follower plates and adjustable bull rings 
to allow for wear, while the low-pressure piston has pack- 
ing rings with spring adjustment. In order to facilitate 
the balancing of the engine, the high-pressure and second 
intermediate pistons are heavy castings. 

The piston rods are of open-hearth steel 47% inches 
diameter in body, secured to the pistons with a taper fit 
and a 334-inch nut and to the crossheads with a taper key. 
The crossheads are of cast steel fitted with removable 
brass shoes on both ahead and astern faces; the crosshead 
pins are machine steel 534 inches diameter and 734 inches 
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Fig. 4.—Deck Plan and Profile, Showing Arrangement of Conveyors on the Huron 
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long taper fitted to the crossheads for each piston rod. 

The connecting rods are of open-hearth steel 8 feet 6 
inches in length, center to center, with brass top end boxes 
adjustable for wear by means of a block and fore-and-aft 
taper wedge. The crank-pin boxes are of cast steel Bab- 
bitt-lined and are secured to the T ends of the connecting 
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cast with the crank slabs. The diameter of the crank shaft 
and of the crank pins is 12 inches and the length of the 
crank pins 11 inches. The shaft is supported in five jour- 
nals, three of which are 18 inches long, and two 14 inches 
long, all lined with Babbitt and having semi-steel caps se- 
cured with binder bolts 3% inches diameter. 


Fig. 5.—Upper End of Casing of Central Conveyor and Inboard End of Discharge 
Boom, Showing Method of Pivoting Discharge Boom and Blocking and Tackles 


for Elevating Boom 


Fig. 6.—Inboard End of Discharge Belt and Boom, 
Showing Large Forging on Which Boom is Pivoted 


Fig. 7.—View of Deck, Showing Discharge Boom and Forward House 


rods with annealed steel bolts 214 inches diameter in the 
body and 234-inch thread. The body of the connecting rod 
is 434 inches diameter at the top and 534 inches at the 
bottom. 

The crank shaft is of open-hearth steel of the built-up 
type with cast steel slabs securely shrunk and pinned to 
the shaft. Near the center a coupling is fitted with one- 
half forged on the after section and the other half formed 
in the cast-steel crank slab. The forward high-pressure 
and after first intermediate slabs have balance weights 


The thrust shaft is also of open-hearth steel 12 inches 
diameter with the thrust collars forged on. The tail shaft 
is of the same material 121% inches diameter in the body 
and 1334 inches in the bearing, which is 4 feet 6 inches 
long fitted with lignum vita and Babbitt strips. The 
thrust block of cast iron has cast iron shoes faced with 
Babbitt on both faces and adjustable for wear. There are 
five collars, making the unit thrust pressure about 47 
pounds per square inch. 

The bedplate and both the front and guide columns of 
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Fig. 8.—View on Tel Top under Hoppers Looking Forward, Showing After 


End of Starboard Conveyor 


the engine are of cast iron of box section, all securely 
bolted at their various points of connection. Reversing of 
the engine is accomplished with a direct-acting steam 
cylinder 10 inches bore and 24 inches stroke, and provision 
is made for both reversing and turning the engine by hand. 
The propeller is of the sectional type with four blades. 
Both the hub and blades are of cast iron with machine- 
steel stubs and brass ends. The diameter of the propeller 
is 14 feet 6 inches; the pitch, 13 feet 3 inches at the tip 
and 12 feet 1 inch at the hub, with a total developed area 
of 75 square feet. 


BoIrLers 


Steam is supplied at a pressure of 215 pounds per square 
inch by two Scotch boilers, 14 feet 9 inches mean diameter 


Fig. 9.—After End of Starboard Conveyor, Showing 
One of the Gates and Hand Wheel that Oper- 


ates It 


and 12 feet long over all. Each boiler has three cor- 
rugated furnaces, 44 inches inside diameter, leading to 
separate combustion chambers. The total heating surface 
in the two boilers is 5,192 square feet and the total grate 
surface 110 square feet, making a ratio of heating surface 
to grate area of 47 to 1. The heating surface in each 
boiler is divided as follows: 


BIRD CS po RI ce UM ae NRL oe War oioyois 2,211 square feet 
SUT aC ESa Ai atte reer see cs cre pelea 140 square feet 
245 square feet 
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The draft area through the tubes is 13.28 square feet, 
making a ratio of grate surface to draft area of 4.14 to 1. 


Fig. 10.—Inside of No. 3 Hold Looking Aft, Showing Fore-And-Aft Hoppers and Also Small Cross Hoppers 
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Fig. 11—Windlass and Windlass Room 


The boilers work under a system of positive heated draft, 
the air being conducted to the furnaces through a system 
of ducts. 

The main steam stop valves are 6 inches diameter, and 
the main steam pipe 7 inches diameter. The auxiliary stop 
valves are each 5 inches diameter, supplying steam for all 
purposes, including also the unloading machinery forward, 

The safety valves are 5 inches diameter, the feed valves 
2 inches diameter, the main feed valves from the purifiers 
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Fig. 12.—Steering Engine and Part of Quadrant 


are 4% inches, the main blow-off 21% inches and the sur- 
face blow-off 11% inches in diameter, respectively. 


AUXILIARIES 


All of the pumps in this vessel are independent of the 
main engine with the exception of the air, bilge and water- 
service pumps. The attached air pump is of the double- 
acting type driven from the low-pressure crosshead with 
a beam and connections. It is 24 inches diameter with a 


Fig. 13.—Starboard Side of Engine Room, Looking Forward at the Level of the Upper Grating 
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stroke of 14 inches. The bilge pump, driven from the 
same beam, is single-acting, 5 inches diameter and 12 
inches stroke, while the water-service pump is also single- 
acting, 3% inches diameter and 12 inches stroke. 

The other pumps include a main feed pump 12 inches by 


7 inches by 12 inches simplex double-acting; auxihary’~ 


feed and general service pump 10 inches by 6 inches by ” 
10 inches duplex double-acting; one mate’s pump 6 inches 
by 4 inches by 6 inches duplex double-acting; one sanitary 
pump 4 inches by 234 inches by 4 inches duplex double- 
acting; one 12-inch centrifugal ballast pump, and two 12 
inches by 16 inches by 18 inches duplex double-acting bal- 
last pumps. 

For handling the exhaust steam from the unloading 
machinery, an auxiliary jet condenser’ is installed, to- 
gether with a horizontal simplex air pump 8 inches by 12 
inches by 12 inches. 

For supplying air for the heated forced-draft system 
a fan is fitted driven direct by a single-cylinder 6-inch by 
6-inch engine. 

One horizontal tubular feed water heater takes care of 
the boiler feed at all times and two vertical purifiers 42 
inches diameter by 8 feet long are installed for the purifi- 
cation of feed water. 
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Fig. 15.—View of Deck Looking Forward, Showing After End of 
Forecastle and Texas on Starboard Side. McNab Draft Gage, with 
Deep-Sounding Machine just Below It, Can be Seen Directly under 


the Stairs to the Forecastle Deck 
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Fig. 14.—Midship Section 
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SHIPBUILDING IN THE UNiItTED KINGDOM IN 1914.—Ac- 
cording to figures published in Engineering, the total num- 
ber of merchant ships launched in the United Kingdom 
in 1914 was 1,129, making up a gross tonnage of 1,737,700 
tons. This is 305,000 tons less than in 1913, which was 
a record year, and 173,835 tons less than in 1912. The 
total horsepower of machinery for merchant vessels built 
during the year was 1,473,300. It is interesting to note 
that 99.85 percent of the merchant tonnage built was steam 
tonnage, which is about the average for several years 
past. These figures by no means indicate the state of 
activity in the English shipyards and engine building 
works at the present time, as on account of the war con- 
ditions the figures for warship construction were with- 
held, and many of the largest establishments are devoting 
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practically their entire facilities to this work. High speed 
vessels did not predominate in the year’s production, al- 
though a number of notably large vessels were launched. 
The leading place among the shipbuilders fell to Harland 
& Wolff, Ltd., Belfast, both for the production of the 
largest tonnage of merchant vessels and also for the 
largest output of marine machinery. The largest vessel 
launched during the year was the White Star liner Bri- 
tannic, of 50,000 tons and 60,000 indicated horsepower, 
built by Harland & Wolff, who also launched the Holland- 
America steamship Statendam, of 33,000 tons and 20,300 
horsepower, and the Red Star liner Belgenland, of 27,000 
tons and 18,400 horsepower. Among the features noted 
in the year’s production were the increasing adoption of 
the Isherwood system of longitudinal framing and the 
increasing favor of geared turbines. Two large ships, 
the Transylvania and Tuscania, were fitted with this form 
of propulsion. A third ship, practically a sister ship to 
the others, is also being fitted with geared turbine drive, 
but with this difference, superheated steam will be used 
instead of saturated steam, as was the case in the other 
vessels. At the present time there are over twenty vessels 
being fitted with geared turbine drive, including prac- 
tically every type of ship from the cargo carrier to large 
passenger vessels, so that this system of propulsion has 
much to commend itself. Harland & Wolff, however, con- 
tinue to place reliance on the combination system which 
they have long advocated. As regards the internal com- 
bustion engines of the Diesel type, the firm that has done 
the most is the Burmeister & Wain Oil Engine Company, 
of Glasgow, which is associated with Harland & Wolff. 
Three of the vessels built by Harland & Wolff at their 
Glasgow works have been fitted with Diesel engines by 
them and the results have been especially favorable. 
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Fig. 16.—Indicator Cards Taken at 11.37 P. M., on Trial Run. Data from Cards Given Below 
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Vacuum 
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Piston speed 
Referred mean effective pressure to low-pressure cylinder.... 34.4 

Cut-offs, high pressure, 8%4 in.; intermediate pressure!, 114 in.; inter- 
mediate pressure”, 4 in.; low pressure, 0 in. 


Mean effective pressure, high-pressure cylinder.............--- 82. 
Mean effective pressure, intermediate-pressure! cylinder........ 86.25 
Mean effective pressure, intermediate-pressure? cylinder......... 15.5 
Mean effective pressure, low-pressure cylinder..............-- - 10.5 
Indicated horsepower, high-pressure cylinder...............--- 441, 
Indicated horsepower, intermediate-pressure! cylinder......... 409. 
Indicated horsepower, intermediate-pressure? cylinder........- 369. 
Indicated horsepower, low-pressure cylinder...........--.-.++ 535. 
Indicated horsepower, total..........-.c.ee eee ee eens ene e eee . L754: 
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A New P. & O. Boat 


The first of four interesting vessels built for the P. & O. 
Company’s Eastern trade by Messrs, Cammell Laird & 
Company, at Birkenhead, has been designed and con- 
structed to the special requirements of the trade in the 
East, and as may be expected from the amicable relations 
of the steamship company and the constructing firm the 
Khiva appears to be very well adapted for such purposes. 
Over sixty years ago, Messrs. Cammell Laird & Company 
built two of the earliest boats of the P. & O. fleet, the 
Nubia and Pera, which were then the largest turned out 
by the famous Birkenhead shipbuilding firm since its es- 
tablishment in 1829. 

The Khiva represents the most recent developments in 
the P. & O. Company’s requirements, for their interme- 
diate passenger vessels. It is 480 feet long, with a beam 
of 58 feet, and a gross tonnage of about 9,000 tons. The 
loaded draft is 28 feet, and she has a deadweight capacity 
of over 10,000 tons. The molded breadth of the vessel is 
58 feet, the depth molded is 36 feet 6 inches, the speed is 
about 14 knots and the indicated horsepower of the en- 
gines is about 7,000. Special provision has been made for 
ventilation in hot climates. Lifeboats are provided for a 
full complement of crew and passengers. 

Built of steel in accordance with Lloyd’s 100 At class, 
the Khiva has a Board of Trade passenger certificate. 
Quarters for the native crew are provided in the top 
gallant forecastle, the bridge and poophouse being fitted 
up for the accommodation of passengers, officers and en- 
gineers. The vessel is divided into eight watertight com- 


partments, the bulkheads all extending to the upper deck. 


Accommodation is provided for 75 first class passengers 
in cabins on the upper and bridge decks, and 68 second 
class passengers in cabins on the bridge deck. Ten power- 
ful cargo winches have been provided for dealing with 
large quantities of cargo, in addition to four steam cranes, 
each capable of lifting five tons. Four derricks, each ca- 
pable of lifting five tons and ten tons, are fitted to two pole 
masts, and there is also one large derrick forward for 
lifting a weight of 30 tons. 

Refrigerating machinery is fitted and large chambers 
have been arranged for meat and provisions. The gen- 
eral smoking and music rooms are tastefully decorated 
and upholstered in first-class style. Electric light has been 
installed throughout the vessel. A Brown steam tiller 
operates the rudder, and is controlled by a telemotor gear 
from the bridge wheel house and flying bridge. A Mar- 
‘coni wireless installation is fitted with a receiving and 
sending house for the operator on the bridge deck. 

The machinery consists of two sets of quadruple-expan- 
sion engines, the cylinders being 23% inches, 341% inches, 
48% inches and 70 inches diameter by 4 feet 6 inches 
stroke. They are designed to run at about 95 revolutions 
per minute, and are balanced on the Yarrow-Schlick- 
Tweedy principle. Steam is provided by two double-ended 
and two single-ended boilers at a pressure of 215 pounds 
per square inch, and the engines are capable of developing 
about 7,000 indicated horsepower. Howden’s system of 
forced draft is installed. Weir’s Uniflux condensers are 
fitted, and the auxiliary machinery is of the most modern 
type. The propellers are of the built-up type, with cast 
iron boss and manganese bronze plates. There is on 
board a very complete workshop and store room supplied 
with an electrically-driven lathe, drilling machine and 
other gear. The machinery spaces have an unusually 
large number of ventilators to secure cool engine and 
boiler rooms in the hot climate through which the vessel 
passes, large up-cast and down-cast electrically-driven 
fans being fitted in the engine room. 

The hull and machinery were designed under the super- 
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vision of Messrs. C. G. Deane and R, Leslie, the naval 
architect and superintendent engineer of the owners. 
Compared with the Nubia and Pera, which were 292 feet 
long, with a beam of 39 feet, a B. M. tonnage of 2,173, and 
nominal horsepower of 450, the new vessel represents the 
tremendous advance entailed by modern requirements. 


Changes in War Risk Insurance 

It is learned from the Bureau of War Risk Insurance, 
Treasury Department, Washington, D. C., that it is now 
accepting cotton cargoes to Germany at a rate of 3 percent 
instead of 5 percent as heretofore. 

The bureau has just issued its new schedule of general 
insurance rates on cargoes and ships, dated Washington, 
D. C., January 11, 1915, as follows: 

Rates from any port in the United States to any port 
in the world (other than those named in the special list), 
or vice versa, are as follows: 

CarGco, FREIGHT AND ADVANCES 

I. Between ports of the United States, its possessions, 
or any non-belligerent ports in the Western Hemisphere, 
one-fourth of I percent. 

2. Between ports on the west coast of the United States 
and Japan or China, one-fourth of 1 percent. 

3. To non-belligerent ports other than above and not 
north of Havre in Europe, nor east of Sicily in the Med- 
iterranean, one-half of I percent. 

4. To all other ports, three fourths of 1 percent. 

VESSEL (VoyaceE Risks) 

By voyage, meaning from port of loading to not more 
than two ports of discharge. 

1. Between ports of the United States, its possessions, 
or any non-belligerent ports in the Western Hemisphere, 
one-fourth of I percent. 

2. Between ports on the west coast of the United States 
and Japan or China, one-fourth of 1 percent. 

3. To other non-belligerent ports not north of Havre, in 
Europe, nor east of Sicily in the Mediterranean, one-half 
of I percent. 

4. Other ports, three-fourths of I percent. 


VESSEL (TIME) 

Time policies to be issued for a period of ninety days 
only, rate 144 percent. 

If the insured agrees to a warranty reading: ‘“War- 
ranted using only non-belligerent ports in the Western 
Hemisphere,” five-eighths of I percent. 

All rates subject to change without notice and effective 
from the date thereof. (January II, 1915.) 


Lioyp’s SHIPBUILDING Returns.—Lloyd’s reports show 
that 462 vessels of 1,627,316 gross tons were under con- 
struction in the United Kingdom at the close of the quar- 
ter ended December 31. This is about 96,000 tons less 
than at the end of the last quarter. 


OpiruAry.—Professor Alexander J. Maclean, profes- 
sor of naval architecture in Webb’s Academy and Home 
for Shipbuilders, Fordham Heights, New York, died De- 
cember 19 at his home in New York, aged fifty-three 
years. Mr. Maclean was apprenticed in the British Ad- 
miralty Dockyards at Sheerness-on-Sea and later was con- 
nected for several years with the United States Navy 
Yard, Norfolk, Va., and with the William Cramp & Sons 
Ship and Engine Building Company, Philadelphia, Pa. 
Professor Maclean was associated with Webb’s Academy 
for eighteen years, and during this time co-operated with 
J. W. Millard in the design of the Municipal ferryboats 
for New York city. 


Salvage 


Work on the Empress of Ireland 


A Distinct Advance in Deep=Water Salvage Achieve= 
ments—Methods Employed and Difficulties Overcome 


BY ROBERT G, SKERRETT 


The recently completed salvage operations on the sunken 
steamship Empress of Ircland is another example of the 
courage and the capacity of the skillful diver. The recov- 
ery of the mails and bullion aboard that ill-fated craft is 
an example of submarine engineering that stands out con- 
spicuously because of the extreme difficulties to be over- 
come in an exceptionally dangerous undertaking. 

As most of us know, the collier Storstad rammed the 
Empress of Ireland during foggy weather, tearing a great 
gash in the starboard side of the liner. The injured ship 
filled quickly and settled to the bottom upon her wounded 
side. Because of the short time she remained afloat 
after being struck, hundreds of her passengers were 
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Fig. 1—Plan of Part of Upper Deck of the Empress of Ireland 


caught between decks and carried down with the stricken 
ship. For some time after the catastrophe there was no 
part of the vessel above water, and the buoys planted, 
shortly after the sinking, by the Canadian authorities, 
merely indicated in a general way the place where the 
Empress of Ireland had foundered. This was broadly the 
situation when the Dominion Government and the Ca- 
nadian Pacific Railroad took steps toward certain salvage 
operations. 

The Canadian Government wished to recover the mail 
pouches and the Department of Marine and Fisheries 
desired later on to have the masts of the wrecked liner 
removed. This became necessary when the vessel shifted 
her position and raised her spars right in the path of 
navigation. Certain of the underwriters, representing 
shippers and the owners of the craft, desired, if possible, 
to salve the silver bullion on board and to get out the pur- 
ser’s safe, while the Canadian Pacific Railroad, the owners 
of the craft, were especially anxious to recover all of the 
bodies of the passengers that were carried down with the 
ill-fated ship. 

Upon first foundering, the Empress of Ireland settled 
to the bottom in water about 138 feet deep at low tide. At 
that point in the St. Lawrence the average tidal variation 
is fully 14 feet, but at times it is even greater, and there 
is always a very swift current except for the short period 
of the slack. This, of necessity, added greatly to the dif- 
ficulties of the task before the salvors, and, as it proved, 


made it very hard for them even to locate accurately the 
wreck and to determine the manner in which she rested 
on the bottom. The water was very cold and the preva- 
lence of light silt made the depths almost black. 


LocATION OF THE WRECK 
When first properly located, the Empress of Ireland lay 
flat on her starboard side, but after a while her cargo 
shifted and she partly righted herself so that her heel 
was about sixty degrees toward her wounded side, and, to 
add to the burdens of the salvors, the vessel sank deeply 
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Fig. 2.—Diagram Showing Position of the Vessel 


into the soft mud of the river bottom. This state of 
affairs made the recovery of the bodies in the open deck 
spaces hard enough, but it measurably increased the perils 
involved in getting out the dead from inside the ship, and 
especially in the steerage. It is a fact worth noting, how- 
ever, that only one diver lost his life during the opera- 
tions, and his death was due to a slip which dropped him 
from the wreck into deeper water. 

All of the divers engaged in the work were deep-water 
men, and a dozen of the most skillful and experienced 
obtainable were secured. Some of these were naval divers 
from the British cruiser Essex. Ultimately the maximum 
depth in which the divers worked reached a matter of 160 
feet, and it was necessary that the greatest care should 
be taken of the men engaged. Because of the unusual 
dangers involved, the divers worked in pairs, and as soon 
as one couple came up from their shift below two others 
were ready to go down. Their equipment consisted first 
of diving gear made by Siebe Gorman & Co., afterwards 
supplemented by diving dress manufactured in the United 
States. Some important modifications were made in both, 
and one of them was in the shape of a slot cut in the valve 
seat of the air supply so that the diver could not shut off 
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his air compietely. Enough leakage was thus insured to 
keep him alive until help could reach him. 


CompresseD Arr EQUIPMENT 

The diving practice of the British Admiralty was used 
as a basis for the operations, and this was amplified by 
later experiments made in the United States Navy, the 
latter substituting storage tanks of compressed air for 
the direct feed from the regulation hand pumps. Indeed, 
working the latter proved too exhausting even when four 
men were engaged at the cranks, and it would have been 
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preliminary to the actual recovery of the treasure and 
mails was carried on. The first difficulty in the inky 
depths was to locate on the slanting port side of the ship 
the position of the athwartship passage which constituted 
the natural route to be followed in reaching the specie 
room and the mail compartment. This passage terminated 
at the side of the vessel, with nothing more to indicate it 
than a single air port exactly like many others forward 
and aft of it. After a good deal of exploring, the divers 
working toward a common center by approaching from 
each end of the hull, this particular air port was discoy- 


Fig. 3.—Looking Down on Deck of Salvage Vessel Marie Josephine 


well-nigh impossible to have completed the work in the 
time actually taken but for the tank system. The salvage 
vessel, the schooner Marie Josephine, was also equipped 
with a decompression chamber, similar in construction to 
that used in New York City in tunnel work and in foun- 
dation sinking. Happily, the men in charge of the under- 
taking were thoroughly familiar with compressed air prac- 
tice in construction work, and their discipline saved the 
divers from the ill-effects of occasional carelessness. 
Owing to the coldness of the water, it was found impos- 
sible for the men to work with bared hands for any length 
of time; their fingers became numb. Therefore, they 
were provided with rubber mittens which were thin 
enough not to impair seriously the acuteness of their sense 
of touch, that faculty so vital to the diver when working 
in dark waters. 

Simultaneously with the recovery of the bodies the work 


Fig. 4.—Hoisting the Safe Aboard the Salvage Vessel 


ered, but, of course, it was not a sufficient opening for 
admission into the craft. 


Pneumatic Toots Usep In REMovING PLATING 


By permission of the hull underwriters, a cut was made 
at that point large enough to admit the divers, and the 
plating was removed by means of a series of holes drilled 
for the purpose. This particular operation was a note- 
worthy achievement. The drilling was done in exactly the 
same way that an opening of that sort would have been 
made in the shipyard. “Little David” air drills were used, 
and these pneumatic tools worked admirably at that depth. 
A proper set-up or backing, or, as it is called in iron work, 
an “old man,’ was placed over the spot to be drilled, and 
the divers worked on the Taylor differential piece-rate 
system. Despite the hampering conditions under which 
the divers did their work. the time required for the task 
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was but little in excess of that for a similar job in the 
free air. Don’t forget that the ship had a heel of sixty 
degrees and that electrical submarine lamps gave but a 
dim illumination in the muddy waters of the St. Law- 
rence. 

With this opening cut in the skin of the ship the prob- 
lem of removing the bullion, the purser’s safe, and the 
mail pouches was a long way from being solved. The 
salvors reasonably feared that even so their plan for 
entering the strong room would not prove feasible, inas- 
much as the path to it was decidedly intricate and there 
were a discouraging number of openings into which the 
divers might mistakenly turn and get lost or foul their 
connections leading to the surface. Fig. 1 shows how 
thoroughly justified the salvors were in their fears. It 
was realized that the ship’s structure intervening between 
the outside plating and the specie room could be blasted 


Fig. 5.—Compressors and Storage Tanks 


and torn away, but shattered plating and shivered bulk- 
heads would only increase the peril to the divers. Finally 
it was decided to seal one by one the flanking doorways 
in the athwartship passage and then to bulkhead off the 
fore-and-aft gangway so that there would be a straight 
and solid-walled path to the wide doorway giving ad- 
mission into the first class baggage-room. 


Mopet SHows CONSTRUCTION OF HULL 


This was done, and besides giving a direct lead in and 
out for the divers, void of fouling projections, it offered 
an easier route for the things to be salved. But before 
any of the divers were allowed to enter the body of the 
ship on this quest they were thoroughly drilled by means 
of a pasteboard model showing the internal structure to 
be encountered. The men were made to familiarize them- 
selves so thoroughly with the physical conditions of the 
hull that they could tell with their eyes closed just what 
was adjacent to them at every point along the route either 
in entering or leaving the sunken vessel. This precaution, 
although it consumed some valuable time, proved a wise 
one in the end, because it not only safeguarded the lives 
of the divers, but it actually expedited the work of re- 
covering the silver, the safe and the mail pouches. 

The purser’s safe was set into a niche built especially 
for it, and even under normal conditions with the steamer 
afloat it would have been a troublesome thing to dislodge 
and to get out of the room and on to the deck. With the 
ship heeled over and sunk, and with her inner body as 
black as night, obstacles were multiplied. Besides these, 
the silt that had worked into the vessel made the deck 
very slippery. The divers themselves could not do any 
real labor at that depth, and the safe had to be drawn out 
by power applied at the surface. It should be remem- 
bered that the purser’s strong box was 160 feet down 
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from the tide level. Hoisting out that safe was a very 
neat piece of work and had to be controlled exactly at 
every stage of its journey outward and upward. The pull 
on the wire rope had to be perfectly steady, and from 
time to time the hawser was stoppered. The utmost care 
had to be taken to prevent the line from cutting itself at 
sharp turns, and these preparations had to be made de- 
liberately and carefully. It was with intense relief that 
the divers got the safe clear of the hull and gave the 
signal for a straight haul upward. The work of getting 
out the bullion was likewise hard because of the position 
of the specie room, but the ingots could be handled sepa- 
rately and were loaded in a canyas bag and hauled up with 
reasonable ease. 
Divers COMMUNICATE THROUGH TELEPHONES 

The ordinary signal code of the diving fraternity would 

have been of little avail for the men when working inside 


Fig. 6.—Cardboard Model of Ship’s Structure Leading to Strong 
Arrow Indicates Cut in Side of Ship 


Room. 


Fig. 7.—Submarine Telephone Set 


of the hull. It was realized at an early stage that tele- 
phones would be necessary in order that the divers could 
be in constant communication with the people at the sur- 
face, as well as able to talk to one another through a re- 
laying operator on the salvage craft. The English tele- 
phone gear supplied with the Siebe Gorman suits is a 
very efficient apparatus; but even so, the outfit was con- 
siderably altered and improved by the adoption of some 
modifications in accordance with the latest practice in 
American telephone engineering. Four of these tele- 
phones were used, and they rendered invaluable service. 

In this work the Canadian Government employed the 
Canadian Salvage Association, which has the right to 
operate by the processes and under the patents owned by 
the Yankee Salvage Association of New York City. The 
Canadian Pacific Railroad employed the same company 
to recover the bodies. 
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Electricity on Board Ship 


BY J. E. BULLARD* 


Electricity is extensively used on shipboard for all pur- 
poses requiring light, heat or power. The units employed 
vary in size all the way from the little two or four-candle- 
power portable lamp receiving its energy from a battery 
of six dry cells to the large electric motors which are to 
be used to propel the new superdreadnought California. 
There are many advantages possessed by electricity for 
each different application in the three fields—light, heat 
and power. 

Licut 

There is no boat so small that it need be without elec- 
tric lights. With a two-candlepower or a four-candle- 
power miniature Mazda lamp in a portable holder at- 
tached to a few feet of lamp cord, and a dry battery of 
six cells, one will have a light for intermittent service 
which he will soon consider indispensable. For such ser- 
vice an ignition battery, which has become too weak for 
ignition purposes, will often be found to serve admirably. 
A battery of from twelve to sixteen cells will supply cur- 
rent to operate a four-candlepower miniature Mazda lamp 
from sixty to sixty-five hours. These cells should be con- 
nected in series multiple; that is, divided into four groups 
of four cells each, with the zinc terminal of one cell con- 
nected to the carbon terminal of the next cell in groups of 
four, the zinc terminals at the ends of the several groups 
connected together and the carbon terminals at the oppo- 
site ends also connected together. This makes three or 
four sets, as the case may be, of four cells each, connected 
in series, the several sets being connected in multiple. 

It may be well to define the words series and multiple 
as used here. Series connection means that the carbon 
terminal of one cell is connected to the zinc terminal of 
the next cell, the carbon terminal of that cell to the zinc 
of the next, and so on. Multiple connection means that 
the zinc terminal of one cell is connected to the zinc ter- 
minal of the next, and so on. The carbon terminals are 
connected to each other in the same manner. In this 
system of connection we have all the zinc terminals con- 
nected together and all the carbon terminals connected to- 
gether. In series connection there is only one wire con- 
necting any one cell to the next cell in the battery. In mul- 
tiple connection there are two parallel wires connecting 
any one cell to the next cell in the battery, and for that 
reason this system is sometimes called parallel connection. 
Series connection increases the voltage or pressure of 
electricity, and multiple connection increases the current 
or quantity of electricity. 

An electric light is the only light which it is safe to use 
around the engine or the gasolene (petrol) tank. When 
it is such a simple matter to enjoy the use of electricity 
there is no excuse for endangering life and property as 
one does when he uses a lantern or other flame light to 
examine his engine or fuel tank. 

Where several lights are required generators can be 
secured, which can be readily attached to the engine. 
These generators are automatically controlled and can be 
used either with or without storage batteries. The storage 
battery, however, is always desirable, as it furnishes light 
without the necessity of starting the engine. 

Large boats, yachts and ships require lights of all sizes, 
and all their lighting needs can be met best by the use 
of electricity. Large searchlights are on the market which 
are controlled electrically. These lights have two motors 
in their base which train the beam in altitude and azi- 
muth. These motors are readily controlled from a re- 
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mote point. This means that the light may be mounted 
in one part of the boat and controlled from some distant 
part of the boat. 

The safety, cleanliness, convenience, reliability and 
ease of control of electric lighting recommend it very 
highly to the marine engineer and naval architect. This 
statement is borne out by the fact that the new Argentine 
battleship Moreno has a grand total of 3,000 electric lights. 

A motor boat of forty to forty-five feet in length can 
be well lighted by twelve four-candlepower lamps. The 
running lights and the anchor light would each contain a 
six-candlepower lamp, the binnacle light a two-candle- 
power lamp and the searchlight one of twenty-candle- 
power—a total of one hundred candlepower. The power 
necessary to supply current to these lamps would be only 
about one-fifth of a horsepower. A storage battery of one 
hundred ampere-hours would run the lights continuously 
for about eight hours. ; 


HEAT 

Electric cooking equipment is so well adapted for use 
on shipboard that there are large steamships on which all 
coal and oil fires for cooking purposes have been elim- 
inated. Perhaps the largest installation now in actual 
operation is that on board the U. S. battleship Texas. The 
electric ranges on this battleship have been in operation 
since March 12, 1914, and since that time have served 
three meals a day to a crew of 900 men and to 70 officers. 

The equipment consists of ten electric ranges in the 
general mess galley, five in the officers’ galley, and two 
bakers’ ovens. Coffee, tea, boiled meats and vegetables 
for the general mess are prepared in steam jacketed cal- 
drons, and therefore do not require the operation of the 
electric ranges. In the officers’ galley, where less food is 
prepared, electricity is used exclusively for cooking, and 
even for boiling. 

Some idea of the magnitude of the cooking operations 


which must be carried on to feed the crew of 900 men is 


gained by the knowledge that over 6,000 pounds of bread 
alone is consumed each week, that a breakfast may re- 
quire 180 dozen fried eggs, and a dinner 600 pounds of 
roast meat. 

Mr. G. L. King, first-class cook on the Tevras, states 
that he considers the electric range far superior to the 
coal-fred type. (1) The use of the electric type elimin- 
ates the necessity of handling coal and ashes, conse- 
quently there is less dirt present in the room where the 
food is prepared; (2) the electric range is much cooler 
to work around, the heat being hardly noticeable even on 
hot days; (3) it is much easier to cook with the electric 
equipment, as the temperature is uniform. 


POWER 

Electricity is now used on shipboard for every purpose 
requiring power. On the new Argentine superdread- 
nought Moreno we find 275 motors having a total rated 
horsepower capacity of 4,000, and varying in size from the 
little one-third horsepower motor driving the vacuum 
cleaner, and the half-horsepower motors driving the speed 
signal balls, the ozonizer pumps, and the meat slicer, to the 
one hundred and fifty horsepower motors driving the coal- 
ing winches and steering gear. 

The current for these motors is supplied by four 375 
kilowatt turbo-generators of the horizontal type. Two of 
these machines are located forward and two aft on the 
lower platform deck below armor. On the gun deck there 
is a dynamo room containing two Diesel oil-engine-driven 
generators of 75 kilowatt capacity for harbor use when 
the fires are drawn. The more general adoption of the 
modern high-speed steam turbine for ship propulsion, 
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Fig. 1—Six-Cylinder Diesel Engines, Built by Burmeister & Wain for the Motor Ship Tongking 


which aside from its high speed appears to be the ideal 
steam engine for this purpose, has been delayed by the 
difficulty experienced in manufacturing reduction gear- 
ing which is sufficiently reliable, noiseless and efficient. 
This has caused many investigators to turn to electricity 
for the solution of the problem. As a result we find in 
the United States Navy the collier Jupiter with turbine 
electric propulsion. The steam turbine drives generators 
which furnish electricity to the motors connected to the 
propeller shafts. This permits of the turbine speed being 
as high as efficient operation requires, and the placing of 
the turbines in any convenient part of the ship without 
regard to the propeller shafts. This system has proven 
so satisfactory on the Jupiter that the Secretary of the 
Navy has authorized the installation of a steam turbine 
electric propelling plant on the superdreadnought Cali- 
fornia, which will be built at the New York navy yard. 


Motor Ship Tongking 


The official trip of the Tongking, the eleventh large. 
ocean-going, motor ship built by Burmeister & Wain, at 
Copenhagen, Denmark, was carried out successfully in 
the Copenhagen Sound, October 7. This vessel is a sister 
ship to the Siam, Annam and Malakka, all belonging to 
the East Asiatic Company here, and has the following 
dimensions: Length between perpendiculars, 410 feet; 
breadth, 55 feet; depth, molded, 30 feet 6 inches; dead- 
weight capacity, 9,700 tons. 


The engine installation in the Tongking is quite simi- 
lar to the installation in the Malakka, but differs from the 
engines in the Siam and Annam in that the latter have 
eight cylinders each and develop a total of 3,000 indicated 
horsepower for each ship, while the engines in the Tong- 
king and Malakka have six cylinders each and develop 
3,100 indicated horsepower. Each engine is fitted with 
its own main compressor, manufactured by Burmeister & 
Wain. These compressors have such a capacity that each 
gives sufficient air for the injection of fuel and a further 
surplus for filling up the maneuvering reservoirs, for the 
whistle and for the oil burner for the heating boiler. The 
main engines are of the same general type as those in- 
stalled in the Fionia, although somewhat smaller, de- 
veloping 3,100 indicated horsepower as against 4,000 indi- 
cated horsepower for the Fionta. 

As in the previous motor ships built by Burmeister & 
Wain, all the auxiliary machinery is electrically driven, 
and all the pumps are independent of the main engines. 
The auxiliaries include two cooling water pumps, two 
pumps for forced lubrication, and two sets of bilge, sani- 
tary and piston cooling pumps. All these pumps have such 
a capacity that it is only necessary to have one set run- 
ning at a time, while the other stands by as a spare. 

The pistons of the main engines are cooled by sea water, 
which is conducted to and from the pistons by means of 
telescopic pipes, according to the same system as adopted 
for the larger engines in the Fionia, as this arrangement 
during the first voyage of this ship to Bangkok has proved 
to be thoroughly satisfactory. 
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Because each main engine is fitted with a main com- 
pressor, the auxiliary engine installation is somewhat dif- 
ferent from the installations in the Siam and Annam, 
where the auxiliary engines drive the compressors. On 
board theTongking and Malakka there are installed three 
two-cylinder auxiliary Diesel engines, directly coupled 
to dynamos, each having a capacity of 90 brake horse- 
power. This arrangement gives a very high degree of 
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the trials the ship was accepted by the owners, the East 
Asiatic Company, and taken into the Copenhagen free 
port to receive a cargo. She started on her maiden voy- 


age from Copenhagen to China and Japan on October Io. 

While the Tongking is the eleventh big ocean-going 
motor ship built by Burmeister & Wain, this firm now 
has in hand another large motor ship for Rederiaktie- 
bolaget “Nordstjernan,’ Stockholm. 


This vessel is a 


Fig. 2.—Motor Ship Tongking. Length 410 Feet, Beam 55 Feet, Deadweight Capacity 9,700 Tons 


reliability of the working of the auxiliary machinery, 
which is all electrically driven. During normal speed at 
sea the power consumption is about 50 brake horsepower. 
‘Two of the auxiliary engines are always running, while 
the third is standing by as a spare, so that a sudden clos- 
ing down of one of the engines will cause no interruption 
of the working, as the other engine will easily be able to 
take the whole load. When loading and unloading with 
all winches working, two of the engines are kept running, 
these being able together to give the maximum power for 
the winches; the third engine is therefore always standing 
by as a spare. 

During the trial trip a speed of 12.71 knots was at- 
tained on a horsepower of 3,328. The oil consumption 
was 149 grammes of ordinary Borneo crude oil, includ- 
ing the consumption of fuel for the auxiliary engines. 
It is noteworthy that during the trial trip the whole engine 
installation worked quite satisfactorily, although the en- 
gines had not previously been given a shop test. After 


sister ship to the Suecia, Pedro Christophersen, Kronprins 
Gustaf Adolf and Kronprinsessan Margareta, and will be 
completed at the end of this year. 


New Ore Unloading Plant at Huron 


A steam-operated ore unloading plant with a guar- 
anteed capacity of 660 tons per hour was recently in- 
stalled by the Wellman-Seaver-Morgan Company, Cleve- 
land, Ohio, for the Wheeling & Lake Erie Railroad, at 
Huron, Ohio. This plant consists of two 15-ton capacity 
Hulett unloaders and represents the highest development 
in ore unloading machines of the steam-operated type. A 
steam-operated plant was installed on this dock, for the 
reason that there was no available electric power for 
operating the machines. 

The unloaders, which are of the well-known Hulett 
type, consist essentially of heavy steel framework elevated 
on gantry legs which are mounted on trucks designed to 


Wheeling and Lake Erie Ore Plant at Huron, Ohio 
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travel along the runway on the dock. The girders of this 
main framework are extended back of the rear runway 
so that ore can be discharged under this cantilever, to be 
reclaimed by a bridge spanning the ore storage yard. The 
main girders of the machine span yard tracks between 
the front and rear runway, and ore can be discharged 
from the machine either into cars standing on these tracks 
or into the temporary storage pile under the cantilever. 

Mounted on the main girders and traveling on rails 
supported by them is a heavy trolley carrying a walking 
beam from the outer end of which is supported a rigid 
bucket leg which terminates at the lower end in a Fickin- 
ger-Blake patented bucket having a capacity of 15 tons. 

The walking beam supporting the bucket leg is of such 
length that with the trolley in the forward position and 
the open bucket shells at the water level, the maximum 
reach of the machine is approximately 50 feet 7 inches, 
this reach being sufficient to unload ore from any of the 
largest ore-carrying boats on the Great Lakes. Located 
between the main girders and running on a track extend- 
ing their entire length is the conveyor car, which is used 
for the purpose of transferring the ore from the bucket 
into cars or storage, as desired. 

The conveyor car, when at the forward end of its run- 
way, is in such position that the ore can be dumped di- 
rectly into it from the bucket, and the car is then drawn 
back by means of ropes to the desired position for 
dumping. 

STEAM PowrER PLANT 

Power for operating the machine is supplied by means 
of a 275 horsepower locomotive type boiler, which is 
located in a boiler house at one side of the main girders. 
This boiler supplies steam for operating the haulage en- 
gines for the conveyor car, and also for supplying steam 
to the pump and water accumulator, for supplying the op- 
erating cylinders which control the motions of the trolley, 
walking beam, bucket leg and bucket, these motions being 
hydraulically controlled. 

The steam is carried from the boiler to the pump and 
accumulator by means of a walking pipe at the side of 
the trolley. 
swivels and is of such length that it will accommodate 
the extreme travel of the trolley. The main trucks of 
the machine are ten in number, five under the forward leg 
and five under the rear leg. Four of the trucks under 
each leg are carried in pairs on heavy steel equalizing 
beams in the sill girders. The fifth truck is carried on 
springs and is located under the outside girder, supporting 
one side of the boiler house. Two trucks on the front 
leg and two on the rear leg are provided with driving 
gears and connected to the conveyor car haulage engine, 
which is also used for the purpose of traveling the ma- 
chine along the dock. 

THE TROLLEY 

The trolley is mounted on twelve wheels at the forward 
side and four wheels at the rear side, two of the rear 
wheels being underrunning on a track provided for this 
purpose to prevent the uplift at the rear end of the trolley 
when the machine is working at full load conditions. The 
forward trolley wheels are mounted on springs in the 
truck frames. The trolley is moved back and forth on 
its runways by means of ropes which are controlled by two 
hydraulic cylinders of the plunger type, which are pro- 
vided with a common crosshead in which are mounted 
sheaves for the trolley rope. The necessary multiplica- 
tion of parts is obtained by passing these ropes around 
sheaves carried in the trolley framework, and the ends 
of the ‘rope are secured to each end of the trolley run- 
way. 


This pipe is supplied with the necessary | 
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At the top of the trolley framework are heavy bearings 
which carry the walking beam trunnions. The walking 
beam is raised and lowered by means of a single plunger 
type cylinder, provided with a crosshead at the outer end, 
and in this crosshead are mounted sheaves around which 
the beam hoist ropes are passed, the ends of the rope 
being attached to the back end of the trolley framework. 
The outer end of the walking beam is out of balance to 
such an extent that the bucket leg descends by gravity. 

The bucket leg is mounted on a swivel bearing carried 
on trunnions in the forward end of the walking beam, this 
swivel being so arranged that the bucket leg can be 
rotated a three-fourth revolution either way from central 
position. The motion of rotating is controlled by ropes 
operated by a double cylinder of the plunger type, which 
is located at the rear on the top of the walking beam. 
This motion of rotation of the bucket leg enables the 
operator to turn the bucket in any position to facilitate 
the unloading of ore from the boat. 


OPERATION OF THE BUCKET 


The bucket at the lower end of the leg is of the Fick- 
inger-Blake type and is operated by means of cylinders 
located in the bucket leg. All the motions of the bucket, 
walking beam and trolley are controlled by the operator, 
who is stationed in the bucket leg directly over the bucket. 
Convenient to this position are located the pilot valves 
for operating the main valves controlling the various op- 
erating cylinders. The water for operating these ma- 
chines is snpplied by means of a Worthington compound 
pressure type pump, which supplies water to a steam 
hydraulic accumulator located at the rear of the trolley. 
The capacity of this pump is sufficient to supply water to 
all of the cylinders in sufficient quantity to operate the 
machine at its maximum speeds. 

In addition to the operator in the bucket a second oper- 
ator is required, who has control of the conveyor car and 
the moving of the machine along the dock. 

These machines have a guaranteed capacity of 330 tons 
per hour for each machine, based on unloading the entire 
cargo of modern boats. Their capacity for unloading in 
free ore, however, is very much in excess of the above 
amount, as the capacity of the machine is very materially 
decreased after the ore has been unloaded to such a point 
that shoveling is required in order to clean up the cargo. 


BuREAU OF NAVIGATION SHIPBUILDING RETURNS.—Ac- 
cording to figures published by the Bureau of Navigation, 
Department of Commerce, 1,163 vessels of 255,630 gross 
tons were built in the United States in 1914 as compared 
with 1,501 vessels of 382,569 gross tons built in 1913. 
Eighty-six steel steamships aggregating 157,496 gross tons 
were built in 1914, as compared with 114 aggregating 229,- 
327 gross tons in 1913. For the six months ended De- 
cember 31, 516 vessels of 107,901 gross tons were built, 
as compared with 644 vessels of 163,849 tons in the corre- 
sponding period a year ago. In the month of December 
62 ships of 15,103 gross tons, built in United States ship- 
yards, were officially numbered, five of them aggregating 
10,385 gross tons being steel steamships. Sixteen foreign- 
built ships of 59,805 gross tons» were also added to the 
American merchant fleet during the month in accordance 
with the Act of August 18, 1914. 


Annuat Meertnc.—The annual meeting of the Na- 
sional Association of Engine and Boat Manufacturers, 
Inc., will be held at 11 A. M. February 4 at 29 West 
Thirty-ninth street, New York. 


New Fruit Carrying Steamer van Hogendorp 


Steamer for the Atlantic Fruit Company’s New Service 
Between Central America, and the West Indies and Europe 


BY FREDERICK C, COLEMAN 


The Atlantic Fruit Company, of New York, originally pendiculars, 45 feet in width, with a molded depth of 20 
formed to consolidate a number of steamship and fruit feet 114 inches to the upper deck and 28 feet to the awn- 
importing companies with other interests in the fruit- ing deck. Each will have a straight stem, a round or 
growing trade, now owns valuable tracts of banana-grow- elliptical stern, complete awning deck and full top-gallant 
ing lands, as well as possessing extensive rights and privi- _forecastle, and will be built to Lloyds highest class, and 
leges over other tracts of country, through all of which also to the requirements of the British Board of Trade 
there are railways connecting the plantations with the and the Dutch Shipping Law. 
seaboard. Supplies of fruit have been drawn not only 
from Jamaica and Cuba, but from Colombia, Honduras, PROPELLING MACHINERY 
Nicaragua, Mexico and other parts of Central America. The propelling machinery consists of triple expansion 

With the object of further developing this business, the  direct-acting surface-condensing engines, 23, 38 and 63 
Atlantic Fruit Company receutly effected a combination inches in diameter by 39-inch stroke, supplied with steam 


ak : : : Se s ss 


Fig. 1—S. S. van Hogendorp, Built for the Atlantic Fruit Company by Swan, Hunter & Wigham Richardson, Ltd. 


of powerful commercial interests in the United States, by three single-ended cylindrical multitubular boilers, 15 
Great Britain, Canada, the West Indies, Germany and feet 3 inches diameter by 11 feet 6 inches length, fitted 
Holland, and arranged for Messrs. Wambersie & Son, with Howden’s forced draft and working at 180 pounds 
merchants and shippers, of Rotterdam, to act as the sell- pressure. The total heating surface is 7,300 square feet. 
ing agents and distributors for Europe, and also as the The engines and boilers of the van Hogendorp were built 
managers of three new steamships intended to inaugurate at the Neptune Works of Messrs. Swan, Hunter & Wig- 
a service between Central America and the West Indies ham Richardson, Ltd., and on official trials they gave com- 
and Europe. plete satisfaction when a speed of 14 knots was attained 
The order for these three fruit-carrying steamships on the measured mile off Tynemouth. 

was placed early in the year (1914) with Messrs. Swan, 

Hunter & Wigham Richardson, Ltd., of Wallsend-on- PASSENGER ACCOMMODATIONS 

Tyne, and on this and the following pages is illustrated In addition to carrying fruit these steamships will each 
the van Hogendorp, the first vessel to be delivered. The have accommodation for 30 passengers. On the boat decl< 
remaining two vessels were named van der Duyn and van are cabins-de-luxe, furnished with separate bedsteads, 
Stirum. These steamships, named after three eminent wardrobes and toilet tables, and communicating with sit- 
statesmen who, in 1813, were instrumental in restoring the ting rooms provided with writing tables, couches and 
throne of the Netherlands to the House of Orange, will armchairs. Bathrooms adjoin these special cabins. On 
be of uniform dimensions and equipment, and will each the same deck is a handsome smoke room paneled in 
measure 343 feet in length overall, 331 feet between per- fumed oak and upholstered in leather. Near the smoke 
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room is a prettily furnished music room or lounge. On 
the awning deck are suites of commodious staterooms and 
close at hand is the dining room, the walls of which are 
finished in white with lightly decorated panels. The cap- 
tain and officers have their quarters in a deckhouse on the 
navigating bridge, and the engineers have their apart- 
ments on the awning deck on each side of the engine room 
casing, while the sailors and firemen are accommodated 
in the forecastle. 


REFRIGERATING MACHINERY 


The carbon-dioxide refrigerating plant, supplied by the 
Haslam Foundry and Engineering Company, Ltd., of 
Derby, is capable of maintaining a temperature of from 
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Carco Horps 


The whole of the fruit spaces are divided into sections, 
forming bins, and giving about nine bins in each space. 
The uprights dividing the ship in a fore and aft direction 
are spaced 4 feet apart, except in the way of hatches. 
Suitable posts are placed at the corners of the bins, where 
portable battens are fitted, supported by the ship’s stanch- 
ions. The bin posts are of the built-up type and in many 
instances the division battens are portable. Fore and aft 
battens, 5 inches by 1% inches, run through mortises cut 
in the uprights and spaced about 6 inches apart, leaving a 
space below the lowest batten to the top of the grating, 
and of about 9 inches above the top batten, to the under- 
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Fig. 2—Midship Section 


50 to 55 degrees, and is fitted in a house on the awning 
deck abaft the engine casing. The air cooler for the 
after holds is fitted in a house adjoining the machine 
room, while the cooler for the forward holds is arranged 
in the upper tween decks at the fore end of the boiler 
casing. 

The outer boundaries of the fruit carrying spaces—that 
is to say, the ship’s side, tank and tunnel tops, shelter 
deck and end bulkheads, are insulated by granulated cork, 
and portable sections are arranged at the wing limbers in 
the hold and also in the way of tank manholes. There 
are insulated covers to the awning deck hatch, besides the 
ordinary covers, fitted in sections to suit fore and afters. 
Spar gratings are arranged to all the decks on which fruit 
will be laid. 


side of the beams. The uprights in the way of the hatches 
and those which divide the space athwartship are dis- 
tanced about 5 feet apart. All battens which divide the 
bins in an athwartship direction and which are portable 
are arranged so that the battens may be put in place and 
afterwards prevented from moving about. Portable bat- 
tens also pass through mortises cut in the uprights. 

The steel bulkheads in each space are lined, where not 
insulated, with battens similar to those dividing the bins. 
A fruit cage is placed in one corner of each hatch in each 
’tween deck and on the hold for breaking out cargo. 
These cages are built with angle frames, 2/2 inches by 
214 inches by % inch, and the sides are sparred similar 
to the bins, the spars in the bottom of the cage having 
a space of 1 inch between them. 
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AUXILIARIES 


Electric light is installed throughout the ship, the gen- 
erator being by Messrs. W. H. Allen, Son & Co., Ltd, of 
Bedford, and the dynamo by the India Rubber & Gutta 
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by Messrs. John Lynn & Co., of Pallion, Sunderland, and 
the windlass is of Clarke, Chapman & Co.’s manufacture. 
The contractors for the steam heating of these vessels 
were Messrs, R. B. Charlton & Co., of Newcastle-on-Tyne. 
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Fig. 3.—Profile and Deck Plans 


Percha & Telegraph Works Company, Ltd., of Silvertown, 
London, E. The steering gear is by Messrs. John Hastie 
& Co., Ltd., of Greenock. Rapid loading and discharging 
of fruit cargoes is effected by means of a number of steam 
winches and derricks, five of the winches being supplied 


WIRELESS 


The wireless telegraph installations on the van Hogen- 
dorp and her sister ships will be carried out by the Société 
Anonyme Internationale de Télégraphie sans Fil, of Brus- 
sels. The alternating current necessary for the working 
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of each of these sets is supplied by the motor generator. 
The direct-current motor is directly fed by the ship’s 
dynamo, and is of about 4 horsepower, with a speed of 
1,500 revolutions per minute. It is fitted with a suitable 
starter and field regulating resistance. The alternator 
has a maximum output of 2 kilowatts and its frequency 
is 500 and voltage 220. 

The switchboard controls the alternating circuit and is 
fitted with a two-pole switch, a pair of cartridge fuses, 
a pilot lamp, and ammeter with short circuiting plug and 
a voltmeter with key. The alternating current is sent 
through the primary of a step-up transformer, a manipu- 
lating key and an adjustable iron core inductance. 

The high tension current from the transformer sec- 
ondary feeds the transmitting condenser, which is made 
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connected between the aerial and the earth. It is com- 
posed of an adjustable inductance, a variable condenser, 
and the primary of the coupling jigger, which is divided 
into three independent sections capable of being connected 
in series. The secondary of the jigger, which is also di- 
vided into three coils that can be connected by means of 
a special switch, forms, with a variable condenser, the 
secondary circuit. 

In a parallel with the secondary condenser is connected . 
the detector circuit, composed of the crystal, a potentio- 
meter and the primary winding of a telephone trans- 
former, the secondary of which is connected to the receiy- 
ing telephone. The crystal is protected by means of a 
double relay by which it is insulated during transmission. 
The relay is in series with a couple of dry cells and an 


Fig. 4.—Smoking Room 


of glass and zine plates fitted in a lead-lined, oil-tight, teak 
case. The condenser is discharged through an adjustable 
multiple spark discharger, which forms, with the primary 
of the auto jigger and a variable inductance, the primary 
oscillating circuit. The second oscillating circuit com- 
prises the aerial, aerial tuning inductance, secondary of 
the auto jigger, one safety spark gap, a hot wire ammeter, 
and the earth connections. The power used for trans- 
mission depends on the number of spark gaps put in cir- 
cuit, and it is thus easy to adjust the actual range of the 
station. The voltage of the alternator is regulated in 
accordance with the number of gaps in use. 

The wave lengths in transmission are 300 and 600 
meters. The primary oscillating circuit is adjusted to 
the required wave-length by changing the number of 
turns of the jigger primary. The adjustment of the 
secondary circuit is obtained by regulating the number of 
turns of the jigger secondary and of the aerial tuning in- 
ductance. The hot wire ammeter shows whether the two 
oscillating circuits are well in tune. The variable induc- 
tance in the primary oscillating circuit is used for the 
final adjustment of the two circuits. The aerial and earth 
leads of the receiving apparatus are connected to two 
poles of the safety spark gap. During transmission the 
gap is short-circuited by the spark. During reception the 
whole current from the aerial goes through the receiving 
apparatus, so that no changing of connection is needed 
when sending or receiving. 

The main receiving apparatus is a highly sensitive 
crystal receiver which can be tuned for every wave-length 
between 250 and 3,000 meters. The apparatus comprises 
two inductively coupled circuits. The primary circuit is 
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auxiliary contact with the manipulating key, which is 
closed during transmission. 

A magnetic detector is provided as emergency receiv- 
ing apparatus. When the latter detector is used, the aerial 
tuning inductance and condenser of the crystal receiver 
are used as tuning device. A special commutator permits 
of connecting up either crystal or magnetic detector. The 
earth and aerial terminals of the receiving apparatus 
being connected to the electrodes of the safety spark gap, 
no changing over of connections is necessary when send- 
ing or receiving. 

The earth connections are made of brass bolts screwed 
direct to the hull of the ship. The aerial is made of 
42/23 phosphor bronze cables suspended between the two 
masts by means of high tension insulators. The down 
leads are connected to the leading-in insulator, which is 
fixed through the roof of the wireless cabin. 


EMERGENCY SET 


In addition to the set described above, there is also an 
emergency set for use in case of accident to the ship’s 
dynamo. This battery set consists of an induction coil, 
a manipulating key, a battery of accumulators, and a 
switchboard. The switchboard comprises a double pole, 
two-way switch, two single pole one-way switches, a re- 
sistance of about 5 ohms, a voltmeter, charging and dis- 
charging resistances and fuses. It is possible to work the 
coil with the current of the ship’s dynamo, and it is for 
that reason that a suitable resistance is fixed on the above- 
mentioned switchboard for the purpose of reducing to the 
proper value the voltage of the ship's dynamo. The in- 
duction coil can be worked by the current of the battery 
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of accumulators, which consists of 12 cells of 96 ampere 
hours. The cells, of specially compact construction, are 
fitted in six wooden cases. This set has not been provided 
for general work, but merely as a standby in the event 
of the current of the ship’s dynamo being interrupted. 

The van Hogendorp was built to the requirements and 
under the inspection of Mr. van Helden, the consulting 
naval architect, and Mr, B. Theil, resident engineer, as 
representing the owners. Further steamships are on order 
in Great Britain for this fruit service in order to replace 
vessels now on charter. 


Tank Ship Construction* 


BY ROBERT WHITING MORRELL, M. E. 


The cargo oil system is so designed that by means of the 
cargo oil pumps and piping, any tank, port or starboard, 
can be filled with oil or discharged, or can be filled with sea 
water or discharged overboard, or any tank can be emptied 
into any other, on either side; and in some cases, two or 
more different grades of oil can be handled independently. 

The cargo oil pumps are in duplicate, one on either side, 
capable of pumping from either side. They take steam 
from the main or donkey boiler (usually they require 
more steam than a donkey boiler can furnish) and exhaust 
to the auxiliary steam line. The main steam valve should 
be fitted with an operating rod controlled from the deck. 
Each pump is connected to a sea valve located in the pump 
room. It is desirable to keep the pumps as low as possible, 
in order to reduce the suction head. The pump room 
bilges are drained by the oil pumps. Tl-ere is considerable 
opportunity for economy by haying the main air pump in- 
dependent from the main engine, so that when in port the 
oil pumps can exhaust to the main condenser and have the 
advantage of a good vacuum, the auxiliary condenser us- 
ually being inadequate. There is also some question of 
economy in using compound oil pumps, but the more costly 
repairs and the varying conditions of steam pressure, dis- 
charge pressure, etc., makes the advisability of the com- 
pound pumps somewhat doubtful. To a large extent, the 
oil pumps are used for discharging only, the oil being 
pumped on board from the shore. 


Carco O1L PIPiInG 

The cargo oil piping is of heavy wrought-iron or steel, 
with screwed flanges faced off and bolt holes drilled. 
Considering discharging conditions first, we find suction 
pipes at the bottom of the tanks, running fore and aft, 
on both sides, leading from the pump room. Near the 
after end of each tank the suction pipe extends down 
close to the bottom of the ship, with a flare or bell-mouth 
and a valve. Two cross-over pipes extend through the 
centerline between each pair of compartments, so that 
either compartment connects with either suction line, by 
means of valves. In order to keep the suction lines low, 
they should be run through the lightening holes in the 
transverses, in which case the pipes should be in lengths 
easily removable. Master valves of the sluice type are 
fitted at each transverse bulkhead. 

Having reached the pumps through the suction lines, 
the oil is pumped up to the deck through vertical discharge 
pipes in the pump room. Two of these pipes are neces- 
sary in order to handle two different grades of oil simul- 
taneously; and in order for either pump to discharge to 
either side of the ship, a cross-over connection is necessary 
between these two pipes. If both pumps are to discharge 


* Concluded from the January issue. 
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to either side of the ship, independently, at once, a double 
cross-over is necessary. The cross-over may be in the 
pump room or on deck, preferably the latter. Air and 
drain cocks should be provided in the cross-over. The 
ends of the cross-over are fitted with Y outlet castings 
to which the shore hose is attached and which are kept 
blanked when not in use. Hose davits are located con- 
veniently to these outlets. Lengths of portable pipes are 
also provided for attaching to the outlets when discharging 
water ballest, in order to keep the deck free of water. 
From the discharge pipes at the pump room, one or both 
pipes are extended aft along the deck to the stern, for 
use in certain ports where it is necessary to discharge 
over the stern. Discharge outlets may be provided where- 
ever desired along this stern discharge line. 

Filling may be accomplished through the vertical pipes 
in the pump room, and in addition vertical filling pipes 
leading to the suction lines are provided where desired, 
usually one forward and one aft of the pump room, port 
and starboard. Filling and discharge outlets may be fitted 
with cross connections or the hose may be led across the 
deck, whichever is preferred. 

It is required that in handling two grades of oil at the 
same time, the respective pipe lines must be separated by 
two valves, so that if one valve leaks the grades will not 
mix. It is also required in ships having the filling and suc- 
tion pipes of their fuel bunkers attached to the main cargo 
pipe lines, that the bunker shall be isolated from the cargo 
oil by removing sections of piping from all cargo lines 
leading into the bunker and blanking the exposed ends. 
This is to prevent naptha or other explosive cargo from 
getting into the fuel space. In order to use the cargo 
piping for filling or discharging the bunker, the blanks 
must be removed and the pipes connected up. 

The main suction and discharge lines must be fitted with 
expansion joints. The suction lines are anchored at the 
transverse bulkheads, and must have an expansion joint 
in each tank. The deck discharge line is anchored at the 
deck tees and generally one expansion joint in the line is 
sufficient. This line has a tendency to work in rough 
weather, putting a severe strain on the joints. Heavy 
bracket supports are therefore fitted on the deck to secure 
the piping, usually with lead liners next to the pipe. These 
should grip the pipe solidly, but not enough to prevent 
motion entirely. 

The cargo oil piping is carefully tested out at the ship- 
yard when completed, at a pressure anywhere from 150 
to 250 pounds per square inch. The piping when under 
pressure has a tendency to distort, which puts a strain on 
the flanges. This also should be taken into consideration 
in designing the support brackets. 

A small pipe, usually 2 inches, is tapped into the suction 
line in each main oil compartment and led to the deck, 
with a valve. This is for the purpose of blowing through 
the oil piping, to remove oil or water standing in the 
pipes, and to clean them out. 


HEATER COILS 


Certain oils are too heavy to be handled by the ship’s 
pumps unless heated. This makes it necessary to fit heater 
coils in the oil tanks. A steam main leads from the boiler 
room, with branches and separate cocks for the various 
tanks. In each tank, the pipe leads to the bottom and ex- 
tends fore and aft in several sections, about 200 to 300 feet 
in all. Several lengths are concentrated near the suction. 
The pipe then leads to the deck where it is advisable to fit 
a test cock, by the use of which the leakage of any oil into 
the coils can be detected. The return line then leads to 
an inspection tank in the engine room, and also to the 
atmosphere. It is found that the steam does not condense 
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in the line, but returns to the tank as steam, which would 
fill the engine-room if the usual non-watertight cover were 
used. It is therefore necessary to make the inspection 
tank entirely watertight, and fit a vapor pipe extending 
above the top of the engine casing. The inspection tank 
is piped to the hotwell, through filters, and also to the 
reserve feed tank in the double bottom. The heater coils 
should be well secured by hangers, and should be tested 
out with steam at the yard. This test should be made 
after all staging has been removed from the tanks, as it 
is quite possible that a stage-plank may be dropped on 
the piping and cause a break or a leak. 


VALVE OPERATING Rops 

The operating rods for the valves in the oil piping inside 
the tanks form an important item. These may be of solid 
or hollow section in the tanks, but where they pass through 
the oiltight deck they must be solid, to prevent oil from 
leaking up through the deck. Also, where they pass 
through the stuffing boxes in the oiltight deck they must 
be perfectly smooth. These stuffing boxes should be of the 
gland and stud type. Two studs are sufficient, usually, 
but they must be calked. Stuffing boxes must be kept clear 
of seams or other riveting in the deck plating. The under 
side of the flange of the casting resting on the deck must 
be smooth and a good thick packing used. If the operating 
rods pass through a coal space, they must have guards 
to protect them from the coal. The guards consist of two 
6-inch by 6-inch angles, toe to toe and extending from deck 
to deck, being fastened to the deck top and bottom by two 
clips each. Where the clips come on the oiltight deck they 
must be packed, calked and through-riveted, not tapped. 
If riveting is impossible, then the tops must have grommets 
and nuts under the decks. Clips should not be located 
over any deck rivets, but if unavoidable, the rivets should 
be flushed off. The clips should not be so located as to 
interfere with screwing the nuts on the gland studs. The 
angles are screwed to their clips by hex head tap-bolts. 

Deck brackets have to be fitted at the upper end of the 
operating rods to support the hand-wheel. The bracket 
should be of cast iron with brass bushings and should 
extend at least two feet above the deck. The stuffing box 
and bracket can be cast in one piece. The hand wheel has 
no vertical travel, but the rod is usually fited with an indi- 
cator to show whether the valve is open or shut. This 
consists of a short threaded sleeve held from turning, so 
that it has a vertical travel on the rod. It carries a pointer 
which travels between spots on the bracket marked “open” 
and “shut.” It is important that the pointer does not 
foul the gland studs, which would prevent the valve from 
closing. A fourteen-inch hand wheel is generally used, 
and all hand wheels should be marked with label plates 
showing what valves they operate. 

If the lead of the rod is straight, it is quite easy to fit, 
although care must be taken in passing through the deck 
that it does not bind, due to the camber or sheer of the 
deck. It sometimes becomes necessary, however, to 
knuckle the rod, using universal joints. In any case, the 
rod should be vertical where it passes through the deck. 
It is not advisable to knuckle a rod at all, and in no case 
at a greater angle than ten degrees, as the rods bind badly 
when knuckled. It is considered wise to fit all operating 
rods with slip-joints, in order that they may adjust them- 
selves to the deformation of the ship when in dry dock. 


VAPOR PIPES 


The properties of the oil are such that it expands under 
heat and contracts when cooled, and gives off a vapor gas 
which also expands and contracts due to changes in tem- 
perature. To provide for this, it is necessary to connect 
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the oil tanks with the atmosphere in order that the air and 
gas can escape when expansion occurs, and that a vacuum 
will not be formed if the oil contracts. A pipe is led from 
the top of each tank or from the hatch cover for this pur- 
pose. It usually extends about ten feet above the deck to 
carry the gas off clear of a man’s head. 

If the ship carries a very heavy oil only, and makes 
only a short run, or only carries oil from a warm climate ~ 
to a cold one, it is satisfactory to fit a U at the top of the 
pipe and cover the open end with wire mesh to prevent 
sparks from entering. But if the ship carries light vol- 
atile oil on a long trip, the loss due to vaporization will 
be excessive, and it is necessary to fit an automatic valve 
at the top of the pipe, instead of the U. This valve is 
designed to lift at about five pounds pressure, in either 
direction; so that if the oil expands, the air and gas can 
escape as soon as the pressure reaches five pounds, or if 
the oil contracts air can enter the tank as soon as the 
pressure inside is five pounds less than that outside. The 
valves should be covered with wire gauze and should be 
examined frequently, as they have a tendency to corrode 
and stick, which might result in a dangerous pressure in 
the tanks. 

The system works very satisfactorily for ordinary service, 
but there are certain ports where the law requires that 
these vapor pipes be carried thirty feet up the mast. In 
vessels using these ports, the practice is to connect the 
vapor pipes from all the tanks into two mains, which are 
carried up the masts so required, and terminate in the 
automatic valves. This makes all the tanks inter-com- 
municating through these mains, which is undesirable, 
and therefore a stop-valve is fitted at each tank to shut 
it off from the main. This again is undesirable, for these 
valves should be closed when filling, and opened immedi- 
ately after; and if anybody forgets, it will cause trouble. 
Also, if the automatic valves should stick, at a height of 
thirty feet, the pressure would be excessive. Thus the 
system of carrying the vapor pipes up the masts has many 
disadvantages, and should not be adopted unless required 
by the law, the individual vapor pipes for each tank being 
much more satisfactory. 

If the ship burns oil, opinion differs as to whether vapor 
pipes are necessary from the fuel oil bunkers, but it is 
certainly safer to have them, unless the run is a very short 
one. These should be independent of the pipes from the 
cargo oil tanks. 


SHORE STEAM 

It is quite common, when docking at refineries to pro- 
hibit fires on board the ship. It is therefore necessary 
to supply steam from the shore, and the ship should be 
fitted for this purpose. Shore steam is required on the 
oil pumps, the deck winches, the heater coils, smothering 
pipes and ship’s heating and cooking system, as well as 
in the engine room for the generators, and auxiliary pumps. 
Three shore connections should be provided, one for the 
oil pumps and deck use, one for the heater coils, and one 
for the engine room. 

The deck connection should attach to a main from 
which the various systems are led. A short vertical pipe 
with a cross T should be fitted so that the hose may be 
attached with a straight lead from either side of the ship. 
A valve should be located on either end of the T, or the 
valve may be placed in the vertical pipe, in which case the 
end of the T opposite the hose must be blanked. The 
connection should not be placed too near a discharge cast- 
ing or the steam hose will foul and burn the oil hose. 


SMOTHERING SYSTEM 
The smothering system in a tank ship differs from the 
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ordinary in that it has its main stop valve located in the 
boiler room, and has a separate cock at every tank. These 
cocks are required to be kept open when at sea. Thus, 
when the main valve is opened steam is admitted to all 
the tanks at once, and as soon as the fire is located all the 
cocks not required can be closed, localizing the steam to 
the tanks where it is needed. 

In a shelter deck vessel, the United States Steamboat 
Inspectors are likely to require that these cocks be located 
above the shelter deck, rather than in the ‘tween-deck. 
They also require the main valve and all the cocks to be 
fitted with label plates. 

The smothering system is also used for steaming out 
the oil tanks for cleaning purposes, and while the smother- 
ing outlet is at the top of the tank the pipe should extend 
down nearly to the bottom of the tank, with a separate 
cock, for steaming out. The steaming out pipes may be 
attached to the heater coil system instead of the smother- 
ing system, however. 


_ DRAINAGE 

In regards to drainage, it is important to note that no 
scuppers which drain any spaces into which oil might leak 
should lead into the engine or fire room bilges. In a 
shelter deck ship, if provided with tonnage openings to 
exempt the ‘tween-deck space from measurement, the 
upper deck abreast the oil space must have shell scuppers. 
If without tonnage openings, the shell scuppers in this 
space should be omitted, except one at the atter end, 
abreast the machinery space, which will not go through 
the oiltight deck. 

Due to the fact that a tank ship will often trim by the 
stern when light and by the head when loaded, with fuel 
consumed, it may be advisable to fit a double set of scup- 
pers in some of the quarters aft, one set in the after end 
and one in the forward end of the compartments, in order 
to drain in either direction. The shell longitudinals in 
the oil tanks should have large drain holes. 

In some cases it is necessary to run the plumbing scup- 
per or sail pipe from the midship deck house out through 
the summer tank to the shell. This requires special pro- 
vision to insure oiltightness inside the tank. The ordinary 
lead soil pipe above the deck, usually four inch, connects 
to a cast steel scupper body on the upper deck; and inside 
the tank a six-inch extra heavy wrought steel pipe, lead 
lined, is fitted from the upper deck to a cast steel scupper 
body on the shell. These scupper castings are riveted and 
calked to the deck and shell, respectively, while at the 
upper deck the pipe joint bolts are fitted with trunkboard 
grommets under the heads and nuts. The flanges of the 
six-inch pipe to the shell scupper are riveted and calked. 

The cofferdams should be fitted with suction pipes to the 
bilge pumps. It is sometimes required to carry water bal- 
last in either or both of the cofferdams, and if so they are 
piped accordingly. It is also very useful to provide some 
system whereby any oil which leaks into the cofferdams 
can be pumped back into the oil tanks instead of being 
pumped overboard and lost. This can be done by means 
of the fire and bilge pump, taking the suction from the 
cofferdam, and discharging into the fire-main. By putting 
a valve in the fire-main on deck to close it off, an oil hose 
can be attached to a fire-plug and the oil pumped directly 
into an oil tank. 

No paint whatever is required inside the oil tanks 
except that all faying surfaces should be coated with red 
lead and zine. The oiltight hatches should be painted 
inside and out, however, after tank-testing has been com- 
pleted. No painting should be done on the outside of the 
oil-space, such as the shell and upper deck, until the tanks 
are tested, if it can be avoided. The weather deck should 
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be covered with an oil preparation, after the hose-test, 
which is required on a shelter deck vessel. 

No cementing is done in the oil tanks, but the bottom 
of the pump-room and cofferdams should be cemented to 
facilitate drainage, and the cofferdams are generally 
cement-washed inside, throughout, provided they are used 
for ballast and not for fuel oil. 

It is usually necessary to provide means of clearing the 
oil tanks of gas and steam before they can be entered. 
For this purpose, a fan is located in the pump-room and 
arranged to draw from the oil suction pipes and discharge 
into the air. By reversing the connection fresh air can 
be forced into the tanks through the oil pipes. It is also 
considered advisable to provide a gas exhauster for the 
pump-room itself. This can be accomplished by means of 
the fan, or by a special device consisting of perforated 
pipes in the pump-room leading to vertical pipes extending 
up through the deck with a steam jet led into them. A 
similar device may also be fitted to the deck discharge pipe, 
to remove gas from the pipe before connecting up for 
discharging. 

Bleeders or docking plugs should be fitted to every main 
oil tank, also the pump-room and cofferdams. This should 
be located near the after end of each space. Sounding 
pipes should be provided for the cofferdams. The amount 
of oil in the main tanks can be determined in three differ- 
ent ways: first, by having marks put on the vertical metal 
ladders in the tank, so that the height of oil can be read 
and the corresponding volume found on the capacity plan; 
second, by inserting a batten and measuring the height of 
oil from the top of the tank and again referring to the 
capacity plan; third, by haying a graduation batten in 
each tank which reads direct the volume of oil for any 
height. The latter method is decidedly preferable. 

Every precaution must be taken against fire. Smoking 
is generally prohibited, and prominent signs placed to give 
warning against it in several different languages. No oil 
lights are used except in emergency; all the running lights 
are wired for electricity, and even the ruby distress lights 
should be provided with an electric cable and receptacle 
on the foremast. A spare generator should be carried so 
that electric lights can always be used. Lightning con- 
ductors are provided on the masts, consisting of a rod at 
each truck and a length of copper wire leading to the deck 
through insulators on the backstay; at the deck the wire is 
coiled on the pin-rail and the end can be thrown overboard 
in a thunderstorm. 


PRICES OF SHIPBUILDING MarTeRIALS ADVANCED IN 
Japan.—There has been a general advance of Io to 100 
percent in the price of materials for shipbuilding since 
the last of August. Among the most important are steel 
plates, zinc, gas pipes, plate glass (thick), asbestos plates 
and iron wares, each of which has advanced 50 percent: 
steel bars have increased 70 percent, and lead, tin and 
plate glass (thin), 100 percent. 

JAPANESE TRANSPACIFIC L1nE.—Announcement is made 
in Manila that the Nippon Yusen Kaisha will put three 
of its new steamers on the Hongkong-Europe run. These 
three vessels will be the Ysaka Maru, Suwa Maru, and 
the Fushimi Maru, of which the first named was sched- 
ueld to leave Hongkong November 18. These new steam- 
ers have a gross tonnage of 12,000 and a displacement 
of 21,000 tons each. Their cargo capacity is 14,000 tons 
and their speed 17 knots each. There are accommoda- 
tions for 122 first class and 60 second class passengers. 
The vessels are very modern in construction and are 
well equipped with safety and convenience and comfort 
devices. 


Dyson Chart System of Propeller Design 


Calculation of Total Effective Horsepower—A ppli= 
cation of Dyson Chart to Triple Screw Battleship 


BY JAMES S. MALSEED 


There have appeared at different times in this publica- 
tion references to the Chart System of Propeller Design 
by Captain Charles W. Dyson, U.S. N. The writer wishes 
to show one of the many possibilities that can be accom- 
plished by the use of this system. 

When a vessel is moved through the water at a given 
speed it requires a certain effective horsepower to propel 
the vessel at this given speed. The propeller must deliver 
this effective horsepower. The model tank has been used 
to advantage to determine the necessary effective horse- 
power, and from the powers found by model tank experi- 
ments engineers have fixed the necessary indicated horse- 


Fig. 1.—Solid Line Shows Actual Blade Form. Dashed Line Shows 
Dyson Standard Form 


power or shaft horsepower to deliver this effective horse- 
power. I have never heard, however, of any one who 
would calculate the effective horsepower from the actual 
indicated horsepower or shaft horsepower determined un- 
der actual conditions. With the “Dyson” method this cal- 
culation becomes a very simple operation. 


CALCULATION OF EFFECTIVE HorSEPOWER DELIVERED BY 
THE SCREW 


To calculate the effective horsepower delivered by any 
given wheel, acting behind a given vessel, it is first neces- 
sary to estimate the chart wheel complement of the given 
screw. The necessary information required is as follows: 
Diameter, pitch, projected area ratio and the form of the 
projected area. The characteristics of the vessel are also 
necessary, such as length between perpendiculars, beam 
immersed, block coefficient, coefficient of immersed mid 
area and the shape of the different waterlines of the after 
body of the vessel. With the above data and a curve of 


results from a standardization trial of the vessel or the 
data for any certain speed, the effective horsepower can 
be calculated for that certain speed or with the curve of 
performance given, the effective horsepower can be calcu- 
lated throughout the whole range of speeds given. 

The estimate of the complementary chart wheel to the 
given wheel is made by laying down the given wheel to 
its exact projected area form. Then, through arcs drawn 
to tenths of the radius, each are is compared to the 
“Dyson” standard blade form of projected area and the 
mean is taken as the projected area of the given screw to 
use with the charts. In this estimate the outer third of 
the blade is considered to have twice the influence of the 
inner two-thirds of the blade. 

Applying this projected area ratio, together with the 
standard block coefficient and thrust deduction factor 
found on the charts for the given vessel, the pitch and 
diameter being the pitch and diameter of the given wheel, 
the different values of indicated horsepower, or shaft 
horsepower, effective horsepower and speed, are then cal- 
culated from the charts for a chart wheel working under 
chart conditions for this particular projected area ratio. 

The effective horsepower is then found for any given 
speed from the formula— 

THP, 


ss 
deh p= 1 ?, \ 35 d=» 
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where, dehp = effective horsepower of the vessel, 
DEHP = effective horsepower (chart condition), 
JHP, = indicated horsepower from trial result, 
IHP = indicated horsepower from chart condition, 
UVa = speed of vessel corresponding to /HP,, 
v = speed chart condition. 
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The exponent + is found from the “Dyson” charts. 

It will be noticed from the above that there are three 
distinct estimates to make, namely, projected area ratio, 
chart block coefficient and the trust deduction factor, but 
even with the many chances for error in estimating these 
values the results obtainable are remarkably close. 


EXAMPLE 


As an illustration of how closely the effective horse- 
power may be calculated, an example is given of a bat- 
tleship which recently finished her official trials. The ves- 
sel has triple screws, 13 feet 6 inches diameter, 10 feet 
pitch, and an actual projected area ratio of .508. The 
propellers are three-bladed. As the vessel has three screws, 
the wing screws must be calculated separately from the 
center screw and the sum of twice one wing and the center 
is taken as the total for the ship, as the wing and center 
screws are working under entirely different conditions. 

In the example under consideration, the chart block 
coefficient for the wing screws is .602, while the block co- 
efficient for the center screw is .72, and the thrust deduc- 
tion factors are 1.012 and 1.082, respectively. The esti- 
mate of the complementary chart wheel shows a projected 
area ratio of .434. This is due to the narrow tipped blade 
fitted to the wheel. 

Fig. 1 shows the difference of the projected area form 
of the actual wheel fitted and the chart wheel of the same 
projected area ratio as the actual wheel. The calculations 
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for the chart wheel, working under chart conditions, with 
a projected area ratio of .434, give the following results: 


Wing Center 
Sele ace anceepies 8o 8325 7282 
ID IBIS YS 6 ercicrcwinore 60:3 5330 4360 


18.172 18.724. 


Fig. 2 shows the curves of actual shaft horsepower for 
the wing and center screws plotted separately. It will 
be noticed that the center-screw curve shows the char- 


22000 


INTERNATIONAL MARINE ENGINEERING 75 


the calculated curve, for the reason that from the drafts 
taken on trial the vessel showed 300 tons under the 
displacement of the towed model at 15 knots and the 
same condition at 22 knots, while at 19 knots the vessel 
had 13 tons more displacement than the towed model. 
The calculated curve thus shows absolutely the condi- 
tion under which the vessel was working at the different 
speeds. The actual difference between the two curves at 
19 knots is about 110 EHP, while the towed model curve 
shows a total effective horsepower of 10,900 for this 
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acteristic hump of a screw working behind a stern port 
like a single-screw vessel. The curve marked EHP, 
towed model, is the effective horsepower of.the ship from 
the towed model at a constant displacement on even keel. 
The curve marked estimated EHP is from the calculations 
of the effective horsepower delivered by the screws. 

It will be noticed that at the speed of 12 knots the curves 
of the towed model and the calculated EHP exactly coin- 
cide. At 15 knots there is a difference, at 19 knots they 
almost meet, and at 22 knots they separate again. The 
variations in the calculated curve from the towed model 
curve prove the correctness and also the usefulness of 
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Fig. 2 


speed. The difference is just about one percent, or as 
close as the towed model curve itself can be to the actual 
effective horsepower necessary to drive the vessel at this 
speed. 

This shows conclusively the remarkable work that can 
be accomplished with the “Dyson” charts. 


SUPERIOR SHIPBUILDING CompANY.—The Superior Ship- 
building Company, Superior, Wis., for twenty years an 
important factor in the shipbuilding business on the Great 
Lakes, has given up ship construction and hereafter will 
devote its attention to repair work. 


70 INTERNATIONAL MARINE ENGINEERING FEBRUARY, 1915 


MOGeGeccaccoosEsceacoOoacEod : 


a renee S cote = = 


= © 


Incoose DS PrRoritr 


Main DecrK 


aa. F 
Hifi tiaams 


Ed enone ul | ‘ y 5) = : ; ie \ 
eS | ae 3 : pee 
= in © VO ae : 
° Li) SSS, \ J ~ g Saati 


Fig. 1.—Profile and Deck Plans of the Fulton 


Trials of the Submarine Tender Fulton 


First United States Naval Vessel to be Fitted with Diesel 
Engines—Contract Speed Exceeded by One-=Half Knot 


On October 31, 1914, the United States submarine ten- 
der Fulton, built according to plans developed by the New 
London Ship & Engine Company, Groton, Conn., working 
jointly with the firm of Cox & Stevens, naval architects, 
New York, was given her official tests by the U. S. Naval 
Board of Inspection and Survey for Ships. The vessel 
was first standardized over the Provincetown course, five 
different runs at varying speeds being made. The high- 
est speed attained was 12.78 knots, corresponding to 259.4 
revolutions per minute of the propeller. The guaranteed 
speed was 12.25 knots, thus showing that the ship ex- 
ceeded her guarantee by one-half knot. 

A complete description of the Fulton was published on 
page 285 of our July, 1914, issue, and a description of the 
shop tests of her main engine on page 510 of our Novem- 
ber, 1914, issue. The hull was designed by Cox & Stevens 


These trials were followed by a four-hour test at a 
cruising speed of 11 knots. The object of this test was 
to determine the amount of fuel used both by the engine 
and by the boiler, the latter being for auxiliary purposes. 
The speed made during this trial was 11.09 knots. The 
boiler used 37.8 gallons of fuel per hour, while the engine 
used 47.3 gallons per hour. During the test the follow- 
ing auxiliaries were in operation; turbo-generator, elec- 
tric lights, ventilation, sanitary pump, fuel oil pump, evap- 
orator, fresh water distiller and circulating pumps, ice 
machine and the pumps for main engine. 

On November 1 the eight-hour full power test was 
made. The guaranteed speed was 12.25 knots. The aver- 


age speed for the eight hours was 12.35 knots, the aver- 


age revolutions per minute being 249.49. The average 
fuel consumption of the engine was 66.72 gallons per hour 


Fig. 2.—Diesel-Engined Submarine Tender Fulton 


and the machinery by the New London Ship & Engine 
Company, who built the machinery and sublet the con- 
tract for the construction of the hull to the Fore River 
Shipbuilding Corporation, Quincy, Mass. 

The principal dimensions of the vessel are as follows: 
Length overall, 226 feet 6 inches; length on waterline, 216 
feet; beam, molded, 35 feet; depth, molded (to upper deck 
at center line at one-half length), 24 feet 3 inches; draft, 
trial load, 12 feet 1114 inches; complement (officers and 
crew), 190. 

The vessel has a complete upper deck, a complete berth 
deck, platform decks at the end and a double bottom. 
The general arrangement is shown in the accompanying 
plans. The main engine is a vertical, inverted, two-cycle, 
single-acting, air-starting and air-reversing Diesel engine 
of the Nlseco type. There are six working cylinders and 
two air compressors, the aggregate power developed being 
about 1,000 at 260 revolutions per minute. 

The standardization trials were followed by anchor 
tests and maneuvering trials. With the ship running full 
speed ahead, the signal was sent to the engine room to 
reverse. The time required to reverse the engine was 
twelve seconds. The time required to bring the ship to a 
dead stop in the water was forty-five seconds. Other 
maneuvering trials, such as the determination of turning 
circle, maneuvering of helm under various conditions, etc., 
were also, carried out with most satisfactory results. 


The boiler consumption was 23.31 gallons per hour. Fuel 
oil was used having a density of 31° Baume. 

During all the above-mentioned tests the performance 
of the engine was said to have been perfect. At no time 
was the engine shut down, nor was there the slightest 
evidence of undue heating, unusual noise or other derange- 
ment. In view of the fact that this is the first large Diesel 
engine to be built in the United States and installed in a 
large ship, the performance is regarded as highly satis- 
factory. 

With the amount of fuel carried in the ship, it would 
be possible for her to cruise a total distance of at least 
10,000 miles. The fuel consumptions above indicated show 
that as compared with the fuel consumption of a steam 
vessel the Fulton, on a given amount of fuel, could 
travel four to five times the distance that a similar steam- 
driven vessel could travel. The saving in fuel bills is 
obviously a big item. There is also a great saving in the 
number of men required to operate the machinery. Add- 
ing together the saving in fuel, in personnel, and the gain 
in extra carrying capacity or increased radius, the com- 
mercial advantages due to the use of heavy oil engines at 
once become apparent. 

In the Fulton the double bottom spaces are utilized to 
carry fuel oil and reserve feed water. The hold contains 
fuel oil tanks, storerooms and an ammunition room. On 
the platform deck are storerooms and a torpedo magazine 
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forward and the crew's space aft. Over the engine room 
on the berth deck is a machine shop, with a torpedo test- 
ing room immediately forward. The deck house contains 
the galleys, bakery, wireless room, sick bay, and various 
offices. 

On account of the peculiar requirements of the service 
for which the vessel is designed, the outfit of auxiliaries is 
rather more extensive than is customary. The anchor 
windlass, steering engine and towing machine require no 
further notice than to mention that they are of the usual _ 
steam-driven types, steam being furnished by a donkey 
boiler. The electrical equipment consists of two indepen- 
dent installations—a turbo-generator for lighting the ship 
and furnishing power for auxiliary motors, and two large 
generators coupled to the main engine, primarily intended 
for charging the batteries of submarines. The two latter 
are located on the same fore and aft line as the main 
engines, and immediately forward of them. 

There are also two types of air compressors, two high- 
pressure compressors driven by electric motors for charg- 
ing the ship’s or submarine’s air flasks and torpedoes, and 
a Ioo-pound steam-driven compressor for supplying air 
for pneumatic tools. 

The machine shop is equipped with the necessary lathes, 
drill presses, shapers, milling machines, etc., for making 
usual routine repairs on submarines. In addition, the 
foundry and blacksmith shop contain a furnace and a 
blacksmith and foundry outfit. Cargo ports are arranged 
through which torpedoes may be passed into or out of 
the vessel. 


New Sea=Going Steel Tug 
The steel tug Bristol, illustrated in Figs. 1, 2 and 3, 
was recently designed and built by the Staten Island Ship- 
building Company, Port Richmond, N. Y., for the Staples 
Transportation Company of New York and Boston for 
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Fig. 2.—Sea-Going Tug Bristol 


towing coal barges. This is the six hundred and thirty- 
sixth vessel built by the Staten Island Shipbuilding Com- 
pany, and is a splendid specimen of the type of towboat 
for which this firm is noted. The Bristol is 125 feet long 
overall and 120 feet 3 inches long between perpendicu- 
lars. She has a molded beam of 24 feet 6 inches and a 
molded depth of 15 feet 6 inches at the lowest point of 
sheer. 

The hull is of steel throughout with the exception of 
the pilot house and the captain’s quarters, which are of 
wood. The steel deck house is arranged to provide for 
the officers’ mess and galley, a companionway to the fore- 
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Fig. 1.—Profile and Deck Plan of the Bristol 


_to the deck. 


FEBRUARY, IQI5 
castle, rooms for the chief and assistant engineer, mate 
and steward and also for the toilet, lamp and hawser 
rooms. The crew’s quarters are below, forward of the 
machinery space. Large feed water tanks are provided 
in the forward and after peaks, with a cross bunker for- 
ward of the boiler. The tug is rigged with one wooden 
pole mast. 

The principal scantlings of the hull are shown on the 
midship section, Fig. 3. There are three watertight bulk- 
heads, one at each end of the boat and one forward of 
the coal bunker. Two non-watertight bulkheads are fitted, 
one forward of the engine and one forward of the boiler, 
the latter forming the athwartship coal bunker. Both of 
these bulkheads extend to the sides of the ship. 


INTERNATIONAL MARINE ENGINEERING 


79 


link motion with double bar links. The engine is fitted 
with a hand-turning gear and a steam reversing gear and 
exhausts into an independent condenser of circular sec- 
tion with about 1,000 square feet cooling surface. The 
air pump, made by the Staten Island Shipbuilding Com- 
pany, is driven off the main engine. 

The crank, thrust and propeller shafts are all 8 inches 
in diameter. The crank shaft is of the built-up type with 
cast steel webs and wrought steel pins. The propeller 
shaft is a mild steel forging with composition sleeves 
shrunk on the shaft. 

Steam is supplied at a pressure of 185 pounds per square 
inch by one Scotch boiler, 14 feet inside diameter and 12 
feet long over the heads with a total heating surface of 
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Fig| 2.—Midship Section 


The keel is a 6-inch by 2-inch rolled steel bar, fitted in 
long lengths connected by 20-inch planed scarfs. The stem 
is of the same size and quality material, while the stern 
frame is of the best hammered scrap iron in one piece, 
both the propeller post and rudder post being 6 inches by 
3 inches. The frames are 6-inch by 3-inch by 12.75-pound 
bulb angles spaced 21 inches apart, extending from the keel 
Intermediate ice frames consisting of 5-inch 
._ by 3-inch by 9.8-pound angles are fitted from the stem to 
about 30 feet aft of same, extending from 2 feet below 
‘the Jight- -load line to 2 feet above the deep-load line. | 
Two web frames of 15-pound plate 15 inches deep are 
fitted in the boiler space and one in the engine room. 

Propulsion is by a vertical, inverted, direct-acting, triple 


expansion engine with cylitiders 14 inches, 22 inchés'and 


36 inches diameter with a common stroke of 24 inches. 
The crafiks- are set at 120 degrees and the sequence of 
cranks is high-pressure, low-pressure and intermediate. 
The high and :intermediate cylinders are fitted with piston 
valves and the low-pressure cylinder with a double potted 
slide valve, all of the valves being worked by Stephenson 


about 2,400 square feet and a grate area of about 72 
square feet. There are three Morison corrugated furnaces 
4434 inches inside diameter leading into a common com- 
bustion chamber. The boiler is operated under natural 
draft. 

The auxiliaries include the usual feed, bilge and sani- 
tary, donkey and boiler circulating pumps. All of the 
pumps are of the Blake type, with the exception of the 
air and circulating pumps, which were made by the Staten 
Island Shipbuilding Company in accordance with their 
special design. A Reilly feed water heater is installed. 
The electric current for lighting ‘the vessel is supplied by 
a Sturtevant machine ert a capacity’ of 5 kilowatts at 
110 volts. ‘ 

The Bristol is a first class sea-going tug andl 8 is equipped 
with every modern device for safety and ease of handling 
in the service for which she was designed. Her bunkers 
have a capacity of 200 tons of coal and she carries 70 tons 
of fresh water in her tanks. Captain Ezra N. Hammond 
is in command of the tug and Herman Kampler is chief 
engineer. _ 


Congestion of Freight at New York Piers 


Inadequate Facilities and Lack of System Cause Confusion and 
Wanton Waste of Time in Handling Freight at Marine Terminals 


Package freight moves through the New York termi- 
nals in quantity and variety greater than through any 
other terminals in the United States. To cope with this 
situation, the freight terminals must either be spread over 
a wide area or else conducted with an efficiency of the 
highest order. Although the operating area of the New 
York city terminals can be increased somewhat without 
even double-decking them, these terminals are quite in- 
elastic so far as area is concerned; therefore that elas- 
ticity, which is as essential in operating a terminal suc- 
cessfully as it is in operating any other business, is to 
be had largely through efficient operation. 


spite of this we look in vain for the application of engi- 
neers’ skill to the improvement of terminals. It is true 
that valuable suggestions have been made at frquent in- 
tervals in different places, but too often these suggestions 
have found their way into the scrap heap untried. With 
a few exceptions, freight terminals in New York city 
and their management remain substantially the same as 
they were twenty-five years ago. In almost every case 
they stand, no matter of how recent construction, a monu- 
ment of the days of manual labor, equipped with meagre 
appliances of a generation ago, with methods unchanged, 
charged with the titanic labors that accompany the build- 


Congestion Along West Street, New York, in Front of the Steamship Piers 


In the New York city terminals under the present condi- 
tions, efficiency of the highest order in operation must be 
had. Anything less must shortly prove intolerable, and as 
a result commerce will seek routes less choked by which 
it can move in a fluid state and not in compressed masses. 
In the movement of package freight through New York 
terminals, the pre-eminent factor is celerity. Any methods 
which permit celerity of movement and increase the vol- 
ume of freight moved in a given time should immediately 
be installed. To discover a method and to put into oper- 
ation a plan whereby the business of the freight terminal 
can be speeded up and the volume of the freight increased 
is to discover a solution of the terminal problem. 

Such a solution must bear a direct relation to transpor- 
tation as a whole, for the efficiency of any line of trans- 
portation in a great measure is limited by the adequacy 
of the terminal facilities and the speed with which they 
can be operated. No line of transportation can be more 
efficient than its terminal facilities permit it to be. In 


ing up of one of the greatest commercial centers of the 
world. 

Congestion at the terminals is due in part to the volume 
of freight moved, but much more to internal confusion in 
the terminals, resulting from inadequate facilities and 
lack of system, which cause wanton waste of time both 
within and without the terminal itself. A freight terminal 
means the provision for proper contact between the ship- 
per and carrier, and between the carrier and consignee, 
and thus the duty of a transportation company to provide 
proper freight terminal facilities is a public one. When 
the transportation company cannot get sufficient terminal 
space, then it must improve its terminal methods. 

Freight terminals are equipped in some cities with tel- 
pherage systems, moving tracks, electric trucks and many 
other mechanical appliances for the quick handling of 
freight. Why should not the terminals in the greatest 
city in America be given equal facilities? 


In these days when you are looking for economy every- 
where, even to cutting down your missionary contributions, 
it might be a good idea for marine engineers to look into 


the proposition of burning fuel oil instead of coal. As I 
said in my first article, most of the economy on ships has 
got to come from the fireroom, so this oil business offers a 
pretty good field for saving. 

The point where it will pay to switch from coal to oil 
is not so hard to determine as you might think, and it will 
depend principally on where you are located whether you 
should make the change or not. For instance, if you are 
running out of a port where coal can be purchased for 
$3.50 (14/7) a ton, and oil costs you $2.25 (9/4%) a 
barrel, you'd better study how to get the most you can out 
of your coal, and forget all about oil. Some folks say that 
three barrels of oil are as good for steaming purposes as 
one ton of coal, but I don’t find it so in my experience 
with oil burning, and I have had some experience, if ] am 
somewhat over sixteen. Asa general proposition you will 
find that about four barrels of oil are a fair equivalent to 
one ton of the average coal. Now if you can get oil at 
$1.25 (5/214) a barrel and your coal costs you only $4.50 
(18/9) a ton, don’t be too sure that it will not be economy 
to use oil, even if four times $1.25 (5/2%) does make 
$5.00 (1/0/10). 

There are other things to be considered beside the 
exact costs of oil and coal. Remember that with oil you 
don’t need any shovels: a fireman on an oil burner can 
stand his watch, or even “‘sit” a watch with a white shirt 
on and have time to pick his teeth occasionally. No coal to 
shovel in and no ashes to haul out make the labor part 
mighty easy, so the result is that you can cut your fire- 
room force right in half. I know of a steamer converted 
from coal to oil, on the Pacific, which used to have an 
engineer's crowd of 36 men that is now getting along with 
just 19 men, and none of them killing himself with work, 
either. The reduction of the wages of these men, their 
grub, cook’s wages, etc., amounts to about $850 (£175) 
a month. That will offset a considerable.increase in the 
cost of oil over coal. 

And the saving in wages is not the only one you get from 
such a change. There will be less repairs to the boilers, 
no monthly charge for new grate bars, furnace liners, and 
things of that kind. You will have extra cargo space, as 
the oil takes up less room than coal; there will be a saving 
of soap and elbow grease on account of not having to 
clean up after frequent coalings; a saving in time of fuel- 
ing and in not having any ashes to dispose of in port or 
at sea. In fact it is hard to tell all the savings you do get 
from the use of oil. Anyhow it is a safe bet that it will 
pay you to use oil, as a general proposition, even if four 
barrels of that fluid costs you 25 percent more than one 
ton of coal. 

Of course the expense of installing the necessary tanks 
to carry the oil in is a serious one, and in many cases 


Economy Takks » 
“Old Scotch’’ 


Possible Savings tw1th Oil Fuel 


prevents the use of oil fuel on old vessels. There are a 
great many old vessels, however, on which a limited stow- 
age capacity of oil can be installed without such a great 
cost. For example, on harbor boats and on steamers mak- 
ing comparatively short runs between ports, it is only 
necessary to carry four or five days’ supply; as it is an 
easy matter to take the oil on board the frequency of fuel- 
ing does not make so much difference. In cases like this, 
stock tanks can be bought and installed in the coal bunkers 
at a very small cost. I know of one good-sized tugboat 
which carries a week’s supply of fuel in ordinary hot 
water tanks such as are made to hitch onto the kitchen 
stove in a plain $30 (6/5/o) a month brick house. These 
small tanks were tested to 200 pounds pressure and of 
course are absolutely oil tight. The cost of the tanks and 
connecting them up in place was only a little over $400 
(£82) so you see that this expense needn’t scare anybody 
off who is satisfied with a limited supply of fuel oil. On 
this tugboat the cost of the oil pumps, heaters, filters, etc., 
complete was only $1,200 (£246). That made the total cost 
of the oil installation a little more than $1,600 (£328). 
This particular tug is doing business at a port where coal 
is $5.50 (1/2/11) per ton and oil is 80 cents (3/4) a 
barrel. The saving in fuel alone compared to what was 
paid for coal was over $2,000 (£410) the first year the 
scheme was tried. That's pretty good percentage of sav- 
ing for a first cost of $1,600 (£328) or so! 

I don’t know whether many of you have ever bothered 
to hunt up the right kind of a burner to shoot the oil 
through. If you have I guess you will come to the same 
conclusion that I did. That is that the right one isn’t 
made yet. However, almost any of them will work fairly 
well. I think the Patent Office records will show that 
there have only been a little over four hundred thousand 
patents, more or less, issued on oil burners, and that they 
are running our old friend the car-coupler a close record 
for the Patent Office handicap. 

There are several methods of burning oil on board ship, 
but practically speaking there are only two used. The 
greater number of oil-burning vessels are fitted for steam 
atomization, although there are some fitted for mechanical 
atomization. The object of both methods is to take fuel 
oil and shoot it into the furnace in as fine a spray as it is 
possible to get, something like the way the barber shoots 
perfume over you just before he puts out his hand for 
the tip you are about to hand him, after you are all dolled 
up. 

With proper burners, properly handled, oil can be 
burned without a sign of smoke. When you are looking 
for economy on your particular ship don’t forget to look 
into the oil question. 


Yours for economy, 


Vetere 


Questions and Answers for Marine Engineers 


“Inquiries of General Interest Regarding Marine Engineer= 
ing and Shipbuilding will be Answered in this Department 


CONDUCTED BY H. A, EVERETT * 


This départment 1s maintained for the service of prac- 
tical marine engineers, draftsmen and shipbuilders. All 
inquiries should- bear the name and address of the writer. 
Anonymous communications will not be considered. The 
identity of the writer, however, will not be disclosed un- 
less the editor is given permission to do so. Indicator 
cards taken from marine engines will be carefully ana- 
lyzed, the defects pointed out, and the horsepower calcu- 
lated, provided complete data are sent with the cards. 


Q.—Will you kindly explain the essential difference between reaction 
and impulse turbines and what is meant by a compound pressure and 
compound velocity turbine? I. V. 


A.—Steam turbines are essentially mechanisms in which 
the velocity of the jet or jets is utilized to produce rota- 
tion of vanes. Velocity is produced in a steam jet only 
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Fig. 1.—Sample Impulse (DeLaval) 
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Fig. 2.—Pressure Compounding (Rateau, Zoelly a Hamilton- 
Holzwarth) 


by expanding from one pressure to a lower pressure, so 
that re of the type of turbine there must always 
be a pressure drop to generate the velocity which is util- 
ized. The velocity imparted to the jet may be utilized in 
two ways: (1) By impinging on a vane and driving that 
vane by impulse; or (2) by driving backwards the nozzle 
in which expansion has'taken place owing to the reac- 
tion, or “kick-back,’ of the steam in coming to a high 
velocity from a low one by éxpariding through the pres- 
sure drop.’ No. 1 is basic for impulse turbines’and No. 2 
for reaction turbines. If a large pressure drop is avail- 


able, this means a high nezzle velocity, and in some cases: 


_.it is difficult to utilize efficiently a high velocity, so re- 
_ course is had to making the pressure drop occur a small 
amount at a time, each drop in pressure and attendant in- 
crease in velocity being but a fraction of the overall drop; 
this is known as pressure compounding. (See Fig. 2.) 


* Assistant Professor of Naval Architecture and Marine Engineering, 
Massachusetts Institute of Technology, Boston, Mass. 


The same result may be obtained. by accepting the high 
velocity due to a large pressure drop and arranging several 
rows of vanes so that each row takes out a certain fraction 
of the velocity of the jet; as, for example, if a pressure 
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Fig. 3.—Velocity Compounding (A. E. G. (Small), Electra 
and Terry) 
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Fig. 4.—Pressure Compounding with Velocity Compounding 
(Curtis Marine Type and large A. E. G.) 
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PRs, 5.—Reaction (Parsons) 


drop of 150 pounds gives a nozzle velocity of 3,600 feet 
per second the peripheral velocity of one tow of vanes 
to utilize all of it would be 1,700 feet per second, but if 
there were four wheéls, the velocity of each would be but 
one-fourth of this, or 425 feet per second. This is called 
velocity compounding. (See Fig. 3.) Frequently both 
pressure and velocity compounding occur in one turbine, 
as, for example, the Curtis type, where the turbine as a 
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whole is of the compound pressure type with each pres- 
sure stage of the compound velocity type. (See Fig. 4.) 

There are no turbines of the pure reaction type in com- 
mon commercial use, but an example is the much illus- 


trated toy of Hero consisting of a sphere with steam un- 


der pressure, which is caused to rotate by the reaction, 
or “kick-back,”’ of two steam jets inserted into it with 
their discharge axes at right angles to the axis of rota- 
tion of the sphere. The turbine most commonly classed 
as of the reaction type is the Parsons (see Fig. 5), in 
which there is a small pressure drop in the first row of 
vanes, the reaction from which tends to cause the vanes 
to rotate away from the direction of discharge. Though 
called vanes, these are in effect nozzles, as there is a 
pressure drop and velocity increase taking place in them. 
In the next row the same action takes place, but these 
vanes being fixed, the jet impinges against the following 
rows of moving vanes which feel the compound effect of 
this impulse and the reaction due to the further expansion 
through the second moving row. This cycle is repeated 
throughout the rest of the turbine. 


Q.—In the design of a steam turbine of the impulse type is it pos- 
sible to calculate the speed of the vanes which will give the best steam 
economy, or is this desirable speed determined from tests? lye 


A.—The speed of rotation of a steam turbine wheel, 
neglecting friction and windage losses, in order to give 
maximum efficiency, is only a function of the velocity of 
rotation, and angle and velocity of the jet. If V, is the 
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Ratio of V to Vy 0.47 


Plot Showing How Windage Losses in High-Speed Turbine Wheels 
Affects Choice of Desirable Peripheral Velocity 


absolute velocity of the jet, and V is the velocity of rota- 

tion of the vanes and « is the nozzle angle, then the effi- 

ciency 1s the ratio of the work done to the energy delivered 

by the jet. The work done is the impulse times the dis- 
W 

tance through which it moves. Work =—V,cosa xX JV, 


if there is to be no velocity of whirl on leaving the vanes. 


WV, 
The kinetic energy of the jet is , so that the 
275 
V 
efficiency is 2 —— cos a Ii we make the efficiency a 
V. 


1 


maximum of unity then V = % V, cos @, which is the theo- 
retical vane velocity to give maximum efficiency, neglect- 
ing frictional and windage losses. For a nozzle inclined 
at an angle of 20 deg. to the wheel, %4 cos 20 deg. = .47 
avanal I —=3 A) Wee, ifat order to Paes reduce vane speed, 
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more than one row of vanes is frequently utilized in a 
stage. This reduces the peripheral velocity of the vanes 
in direct proportion to the number of rows used, so that 
the factors for V for two, three, or four rows become 
24 percent, 16 percent and 12 percent, respectively, of V,, 
using 20-degree nozzles. In practice neither the frictional 
nor the windage losses can be neglected, and for single- 
wheel turbines, as used on land practice, the windage 
losses become the dominating feature in the choice of a 
proper vane speed, as may be seen from the accompany- 
ing sketch. In the marine type, however, which uses 
two or more rows of vanes to each stage and much lower 
revolutions per minute, the windage losses are a much 
smaller percentage of the total losses, and the factors 
given above, when corrected for frictional losses in the 
vanes, may be used. The correction for friction through 
the vanes is a geometrical one, and if the loss be expressed 
in terms of the heat available for producing velocity, and 
represented by y, the velocity of discharge is equal to 


V=V2gh(1—y). 


. For various values of y the following table* holds: 


VANE SPEED IN PERCENTAGE OF JET SPEED 


Loss Factor Y .04 .08 -12 oll 
Stage of one wheel................ 47 46 46 45 
Stage of 2 wheels , 24 24 23 23 
Stage of 3 wheels 16 15 14 13 
Stage of 4 wheels 12 11 10 09 


* From Steam Turbines, by C. H. Peabody. 


Q.—Is there any way for readily determining the helicoidal and pro- 
jected area from a propeller in place on a ship? 15, 18h 


A.—The best way of obtaining the helicoidal or de- 
veloped area of a propeller wheel from the propeller it- 
self is to stretch a large piece of ordinary brown manila 
paper smoothly over the acting surface of one blade and 
press it down around the edges to get the contour. Trim 
the paper to this crease and measure the area by taking 
the breadths at equal intervals and summing by the trape- 
zoidal or Simpson rule. If the former is used, and one 
breadth is located at the extreme tip, the area is the sum 
of half the tip and hub breadths plus all the others multi- 
plied by the distance radially between successive breadths. 
The projected area may readily be determined from the 
developed area with a reasonable amount of accuracy by 
either of these two formule; the first proposed by S. Bar- 
naby and the second by D. W. Taylor: 


(1) Developed Area 
Projected A = 


Vs + 0.425 


(2) 
Projected A = developed A (:.067— 


Pitch 


Diameter 
0.229 Pitch ) 


Diameter 

No. 1 becomes inaccurate if used for pitch ratios (pitch 
diameter) and much different from 1.0. No. 2 is ex- 
pected to hold over a range of pitch ratios from .6 to 2.0, 
which is all that is customarily met with. 


Q.—Are there any simple tests for lubricating oils which the operat- 
ing marine engineer can undertake which will help him to decide upon 
the best,oil of the many commercial oils presented for his purchase? 


A.—It is probably impossible to obtain complete infor- 
mation about any oil outside of a well-equipped labora- 
tory, but there are several important characteristics of 
the ordinary mineral lubricating oils which can be deter- 
mined without much apparatus. These are: (1) specific 
gravity; (2) flash point; (3) gumming; (4) acidity, and 
(5) adulteration with animal or vegetable oils. A trial of 
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these tests will usually permit an engineer to select for 
himself the best of several samples of oil submitted. 

No. 1 is determined by the common Baumé hydrometer 
directly, as the mineral oils are usually designated by the 
Baumé scale. (The true specific gravity may be found by 

141.5 
the formula ———W 

131.5 + Be 

reading Baumeé.) No. 2 can be determined by heating 
some of the oil in a porcelain dish until a puff of flame 
goes over the surface of the oil, and by noting the tem- 
perature at which this occurs. No. 3 is determined by 
thoroughly mixing and heating together 5 grams of oil in 
a cordial glass or wide-mouthed bottle with 11 grams of 
nitric acid and copper (ordinary nitric acid—1.34 Sp. Gr.— 
with two pieces No. 15 B. and S. gage copper wire three- 
quarter inch long, and one hour later two more pieces), 
and cooling by setting the glass into a basin of water 50 
deg. to 60 deg. Fahrenheit. Brownish spots form in the 
course of two hours, or in case of a bad oil masses form 
around the edges and gradually cover the whole surface. 
No. 4 (acidity) can be determined by shaking one-quarter 
of a test-tubeful of oil with an equal quantity of warm 
distilled water, let stand and carefully pour off the oil. 
Test the water with blue litmus paper. No more than a 
faint reddening is allowable. For No. 5 put about 1 inch 
of oil into each of two test-tubes, add to one of these two 
pieces of metallic sodium as large as half a pea, and to the 
cther a similar quantity of caustic soda. Heat the tubes 
immersed in an oil bath to 445 deg. for light colored oils 
and 480 deg. for dark colored oils. If animal or vegetable 
fats are present, they will saponify and rise to the top and 
solidify to a soapy jelly of greater or less consistency, 
according to the amount of fatty oil present. 

Desirable characteristics for ordinary marine practice 
are as follows: 


, where B° 


represents the 


Gravity Flash Point 
Kind of Oil Deg. B. Deg. F. 
ENGIN ewe ees ek ot OC eE: 7-30 410 
Gas engine, cylinder.......... 26 509 
Cylindengaues eer eee er 23-25 525 
eine oratien ate ie eee 26-28 400-575 
Murbineinan sane eee 25-27 355 


(See Engine Room Chemistry, A. H. Gill.) 


Use the most fluid oil that will stay in place and do the 
work. The best oil is that which possesses the greatest ad- 
hesion to metal surfaces and least cohesion among its own 


particles, as mineral oils, sperm, and neatsfoot oils, in the 
order named. 


Q.—How much of a reduction in speed will be caused by foulness of 
bottom? For example, the ship I am on is an American coastwise 
steamer, running between New York and Southern ports, and is usually 
docked every six months. We always think there is an appreciable 
gain in speed after being docked. Is this so? Ss Sb 1D), 


A.—There is undoubtedly a gain in speed after clean- 
ing a foul bottom. As for the quantitative effect of foul- 
ness of bottom there are few data available, for there is 
no way of standardizing the amount of foulness. More- 
over, ship bottoms foul at very different rates on different 
routes, so that time out from dock cannot be used as a 
gage of foulness. Surfaces covered with a fine or medium 
sand have more than double the frictional resistance of 
varnished surfaces, and it is probable that if a ship’s bot- 
tom is very badly covered with barnacles and marine 
growths, as occasionally happens after long voyages in 
tropical waters, the frictional resistance will be increased 
to four or five times that of the clean bottom. This, of 
course, does not happen in cases like yours, and it would 
probably be fair to estimate that the increased resistance 
was about 20 to 30 percent of the clean bottom frictional 
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resistance at the end of the six-months’ period. This 
would correspond to about 10 to 15 percent increase in the 
total resistance or in the power to maintain the speed of 
the ship with a clean bottom. Measurement of the in- 
creased resistance by noting the reduction in speed is an 
insensitive method, as the power varies about as the cube 
of the speed. In other words, an increase in resistance of 
15 percent would, with the same power at the engines, re- 
sult in a reduction in speed of but 5 percent, or about one- 
half knot for a ship whose speed in the clean condition 
was thirteen knots. If the ship has to maintain a given 
speed, it will require an increase in power, and therefore 
coal, of the full 15 percent. It is obvious that the eco- 
nomical interval for a company to operate its ship with- 
out docking is one such that the increased coal consump- 
tion equals the docking costs. 


Q.—What is the maximum economical time for a ship to operate with- 
out dry-doeking and cleaning? J. P. WHITING. 


A.—See foregoing question. 


Q.—How are the revolutions of a turbine determined in the design for 
a marine installation, and how can J estimate approximately the size of 
rotor for a Curtis turbine, if I know the power needed? GARR 


A.—In general the efficiency of a propeller is higher for 
slow revolutions per minute and the efficiency of a turbine 
is higher for large revolutions per minute. The desirable 
peripheral velocity of a turbine is a function of the steam 
velocity at exit from the nozzles, and therefore the min- 
imum revolutions per minute is governed by the maxi- 
mum diameter rotor which will go into the space intended 

™<X DX RPM 
for the turbine, as Voeripn» = If the 
60 


steam chest pressure were 250 pounds and the turbine of 
the Curtis type, the drop to the first stage is usually about 
one-half, so that, assuming this, there would be about 57 
British thermal units available for producing velocity. 
The velocity V, at exit from the nozzles would be approxi- 


mately V, = 223 57 = 1,685 feet per second. From 
the table of coefficients given in a previous question it is 
apparent that the peripheral velocity 7 should be about 
10 percent of V, for a 4-wheel unit, such as is customary 
for the first stage; therefore 1 = 168.5 feet per second, 
and if we can have a diameter of casing of 11 feet with 
about to feet for the diameter of the rotor, the revolutions 
™ X10 X RPM 

per minute would be 168.5 = ——, revolu- 
60 


tions per minute = 332. 


The problem may be approached from the other side by 
accepting the revolutions per minute for the propeller as 
high as can be used without undue departure from good 
efficiency and then making the rotor as small as this 
permits. 


Q.—One of my engineers has been talking to me of a preparation in 
which he is interested which is intended to harden copper. It is sup- 
posed to be handed down from prehistoric times, or to be derived from 
analysis of the old hard bronze implements. Is there anything in it? 


A.—Probably not. The description has the earmarks 
of a common catch-penny scheme, especially the mys- 
terious powder and the “hard as steel” part. There are 
several commercial bronzes on the market now, the 
major element of which is copper and which can truly be 
called as hard as steel. Tobin bronze (about 60 percent), 
for instance, is rolled every day to give ultimate tensile 
strength 66,000 pounds per square inch, ultimate compres- 
sion strength 180,000 pounds per square inch, elongation 
25 percent, and good wrought steel has 58,000, 150,000 
and 25 percent for the same functions. 


Letters from Marine Engineers 


Discussion of the Design and Handling of Marine Engines, 
Boilers and Auxiliaries — Breakdowns at Sea and Repairs 


This department is open to all readers of the magazine 
for the discussion of affairs in the engine room. ALI let- 
ters published are paid for at regular rates. Your ideas 
or experiences will be mutually helpful and interesting to 
other engineers. Write your letter now. 


The Use of Silver Nitrate 


The use of silver nitrate as a testing agent for de- 
termining the pressence or the absence of salt in water 
on board ship is quite common throughout the world. It 
is only proper that this should be the case, for this is the 
simplest and best purely qualitative test for certain pur- 
poses (notably for testing supposedly fresh water from 
the distilling apparatus) that has been devised. This is 
not a quantitative test to any marked degree, but by means 
of it, it is possible to get a general idea as to whether 
there is a great deal or only a small amount of salt in the 
water under test. It is my purpose to give a little gen- 
eral information regarding this material, both from a 
chemical standpoint and from experience on board ship. 

Silver nitrate (AgNO,) is obtained on the market as 
a nearly white crystalline substance. It is very ex- 
pensive (costing at least fifty cents (2/1) per ounce under 
the best of conditions), and therefore should be treated 
with great care and with a view toward economy. When 
prepared for use on board ship these crystals must be dis- 
solved in distilled water so as to form a colorless solu- 
tion. The silver nitrate will dissolve in its own weight 
of water, but such a solution would be needlessly strong 
and much too expensive for frequent use. A solution of 
from 2 to 3 percent silver nitrate (by weight) should be 
amply strong for any use on board ship. With such a 
solution only one drop should be necessary to give a sat- 
isfactory test. From experience, I have found it prac- 
tically impossible to persuade men to use such a small 
quantity as a drop, so as to prevent needless waste of val- 
uable material, I always make the solution much weaker, 
say I percent of AgNO,. If the man making the test 
pours in several drops of this weaker solution there will 
have been expended only the same amount of silver ni- 
trate that would have been used if one or two drops of 
the more concentrated solution had been dropped in. 

The general tendency of the men who usually make this 
test is to believe that quantity plays a large part in the 
reaction obtained. On this account I have repeatedly seen 
a man pour in about a teaspoonful of nitrate solution and. 
failing to get a reaction, but being somewhat suspicious, 
then pour in about as much a second time. If one drop 
of the silver nitrate solution is dropped into the water it 
should give a sharp local reaction if much salt is present, 
and should show a white, cloudy appearance for even a 
trace of salt. A general realization of this fact would 
save a good deal of valuable material. 

In preparing a silver nitrate solution aboard ship, great 
care should always be taken to prevent the loss of the 
whole lot of crystals to be used. In several cases I have 
seen this happen on account of careless work in pre- 
paring the solution. Since water on board ship always 
stands a good chance of being contaminated with salt, 
only two or three small crystals of silver nitrate and a 
small amount of water should be taken at first. If, after 
the crystals are dissolved, the solution is perfectly clear, 


the water may be considered of sufficient purity to be 
used for dissolving the whole lot. The testing solution 
may then be prepared with this water. On the other 
hand, if the first small solution shows cloudiness on ac- 
count of a fine white precipitate, the water used is not of 
sufficient purity to use for the whole solution, and a better 
water must be obtained. Water for preparing the testing 
solution must not be used unless it fails entirely to give 
a reaction when tested with another solution or when 
tested with a few crystals, as described above. 

The principal impurity of sea water is common salt 
(sodium chloride, NaCl), of which it contains approxi- 
mately 2.75 percent. It is this salt that is immediately 
shown up by the silver nitrate, even when it is present in 
very small quantities. When the testing solution is 
added the following reaction takes place if any salt is 
present in the water: 

AgNOs + NaCl “= 

Silver nitrate. Sodium chloride. 

The silver chloride comes down as a white precipitate, 
practically insoluble in water; the sodium nitrate remains 
in solution in the water. As a matter of information it 
might be well to add that the white precipitate is quite in- 
soluble in any ordinary acid solution, but is very soluble 
if the solution should be made at all ammoniacal. 

The usual custom seems to be to keep the silver nitrate 
solution in a clear, glass bottle, but this should not be the 
case. The testing solution should always be kept in a 
dark bottle (brown, black, etc.) so as to exclude the light, 
because silver salts are readily darkened by too much 
light. This is the reason that the precipitate obtained on 
test (AgCl) will readily darken if left exposed to the 
light for any length of time. 

Silver nitrate solution should always be added with a 
medicine dropper, both to save time and material. Care 
should be taken to keep it from getting on the hands, as 
it will cause black spots wherever it is allowed to remain 
very long. These spots are removed from the skin with 
considerable difficulty. 

If the silver nitrate test is used properly and carefully it 
will be found to be a very satisfactory test for certain 
purposes. Of course, this test could never be satisfactory 
for testing boiler water, as it will always give a reaction 
with such water. What is wanted in such a case is a 
quantitative test, not a qualitative one. The silver nitrate 
test is principally one for determining whether or not 
the water under test is free from salt—not how much salt 
it contains. W. W. B. 


NaNO3 
Sodium nitrate. 


AgCl + 
Silver chloride. 


Propeller Blade Layout 

In the following article the writer assumes that the 
reader has had some experience in laying out propellers; 
therefore only references will be made to the various au- 
thorities from which the formule, data, etc., are taken; 
it being further assumed that any one sufficiently inter- 
ested in the subject would prefer to consult the given 
authorities. The propeller in the illustration has been 
taken from a turbine-driven torpedo-boat destroyer not 
using reduction gearing. The small diameter of the pro- 
peller is necessitated by the high number of revolutions 
at which the propeller turns, and this, with the large area 
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being confined to the small diameter, is the cause of the 
extreme fullness of the blade. 

In laying out propeller blades in the drafting room the 
necessary data and information required for the drafts- 
man to proceed with the delineation are obtained by cal- 
culations made either by the draftsman or by the comput- 
ing division. A treatise by Captain C. W. Dyson, U.S. N., 
on “Screw Propellers,’ Volume I, Text, and Volume II, 
Atlas, will be used in making the necessary calculations 
and for obtaining the shape of blade. 

The necessary data obtained from the calculations are 
the pitch, diameter of screw, number of blades, and the 
projected area. The projected area will be used as the 
basis in starting the layout of blade; the shape or form of 
contour of the projected blade area is taken from Cap- 
tain Dyson’s Chart No. 8, Sheet 24, Volume II, Atlas. from 

PA 


which the corresponding blade of ratio is taken. 


DA 


PA = projected area and DA = developed area. 

In transferring this shape of blade to your layout, the 
chords of the half-arcs may be scaled off with a scale 
proportional to the radius of blade, and then layed down 


F 


1816141210 8 6 4 2 24 6 81012141618 
17151811 9 7 5 31/13 5 7 9111381517 


HW sees 
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tip is subdivided as often as is necessary in order to ob- 
tain as many points in the flat contour of the blade at the 
tip as is desired for the correct contour of the developed 
blade. 

In proceeding to draw in the contour of the helicoidal 
or developed area, locate the two foci f and f*, whose dis- 
tance from the center of hub, on the horizontal axis, is 

IP iP 
; the derivation of the term 


can be found in 


2Tr 20 


Athwart View 


5 Fore & Aft View, Looking Aft. 


Right-Hand Screw: Diameter, 6 Feet 34 Inch; Pitch, 5 Feet 1% Inch; P. A., 18.52 Square Feet; Ratio P A to D A, 0.64 


to the new proportions on the fore-and-aft view of the 
blade desired. These arcs, on which the half-chords are 
measured, are at tenth units of the radius on Chart No. 8. 
Of course, you could choose any unit of radius, in measur- 
ing the half-chords in transferring the shape of blade, 
or the shape could be transferred by another method, 
viz., draw radial lines from the center of the hub, as V-1, 
V-2, etc., in the illustration, and then scale the distance 
from V to the contour of the blade with a scale propor- 
tional to the radius of blade desired. 

After having the contour of the projected area of the 
blade drawn in, as shown on the drawing in the fore-and- 
aft view in heavy line, take a planimeter and check the 
projected area to see whether there is any appreciable 
error. Now draw in the different circular arcs, as 0’, 0’, 
b°, etc., taken at even dimensions from the hub out to the 
tip, with radii g, g*, etc. The outermost division at the 


most books of authorities on screw propellers. Points a’, 
a’, a, in the contour of the projected blade are to be 
found in the developed contour. For example, take point 
a and draw a line from the center of the hub through 
point a as line V-c. Now take the distance from focal 
point f to the intersection of the vertical axis C-D, with 
the circular arc 0°; with f’-e as a radius, and V as a center, 
cut the line V-c with an are. Draw a vertical line through 
the intersection and produce a horizontal line from a to 
the left d, the intersection of the two lines just drawn is 
a point in the developed contour. 

The circular arcs b’, b’, b*, etc., are parts of the minor 
axis circles of the different ellipses taken at different dis- 
tances out on the blade. Points a’,-a’, a’, etc., in the pro- 
jected contour, are always found on the minor axis cir- 
cles. Points in the developed contour, as d, etc., are 
always found on the ellipses. f and f are foci for all the 
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different ellipses, therefore distance f'-e is the radius of 
the major axis circle of the ellipse a’. The ellipses u, w’, w’, 
etc., can be drawn by any approximately correct short 
method having major and minor axes given. It is con- 
sidered sufficiently accurate, as they are used only in 
stepping off the width of the sections of the blade. After 
having established enough points to form the contour of 
the developed blade, draw a smooth line through them. 
This completes the fore-and-aft view of the blade, the 
remaining two blades of the propeller can be drawn in 
by any correct method of transfer from the blade just 
drawn. 

In order to draw the contour of the projected area in 
the athwart view of the propeller, we take in the fore-and- 
aft view the right angle DVB, which is one-fourth of the 
disk, or one-fourth of the pitch or generating helix, and 
divide it by radial lines into 18 equal parts of 5 degrees 
each, namely, 1, 2, 3, etc. 

In the athwart view we take a distance on each side of 

P 


the vertical axis F-E, equal to , and divide this dis- 


4 

tance into 18 equal parts, the same number that we have 

in the fore-and-aft view between D-B, because one-half 

of this view of the blade takes one-fourth part of the gen- 
IP 


Now draw the 


erating helix, which is the distance 
4 

parallel vertical lines to the right and left of the axis F-E, 
as I, 2, 3, 4, etc., respectively, projecting the points of in- 
tersection of the projected contour, with the circular arcs. 
For example, take the circular are b° at the intersection 
with the projected contour at point s. This point is lo- 
cated about one-quarter of the distance between radial 
lines marked 9 and ro, Projecting this point s horizontally 
across to the athwart view, placing it one-quarter of the 
distance between vertical lines 9 and 10, point k will be 
a point in the contour of the blade in the athwart view. 
After establishing enough points to form one-half of the 
contour of the blade, draw a fair curve through them and 
complete the other half of the blade by transfer. Point s, 
it will be noticed, is located on the contour of the follow- 
ing half of the blade, when projected to the athwart view, 
k will be likewise located in the contour of the following 
half of blade, which is on the left of center line E-P. 
The two remaining blades can be drawn in by the same 
method; but care must be taken, to be sure, that the proper 
edge of the blade is projected in relation to its location. 
In the drawing the leading edge is marked L-E. 

By projecting the points of intersection of the circular 
arcs b*, b*, b’, etc., in the fore-and-aft view, with radial 
lines I, 2, 3, 4, etc., over onto corresponding 1, 2, 3, 4, etc., 
vertical parallel lines in the athwart view; and after draw- 
ing a fair curve through these points of intersection we 
will have produced the different helical curves, as h’, h’, h’, 
etc., at the different distances out on the blade, as g, g’, 
etc. However, these helical curves have no practical value 
in making the propeller; they are, therefore, omitted on 
all modern drawings of propellers. 

The plan view of the blade is invariably omitted on 
modern drawings, as it in no way aids the pattern- 
maker or the foundryman in the making of the propeller, 
but just for drawing purposes, the method for obtaining 
points in the contour of the blade will be given. Any point 
in the projected contour in the fore-and-aft view can be 
taken. For example, we will take r. Take the horizontal 
distance from r to the vertical axis D-C and lay it down 
on the plan views as n-o. Point r falls on the radial line 9, 
so in the athwart view take the distance from the vertical 
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axis F-E to the vertical line 9, and lay it down in the plan 
view as p-o. The intersection of p-o and n-o at o is a 
point in the contour of the blade in the plan view. 

In calculating the thickness of the blade the formule 
used are taken from D. W. Taylor’s book on “Resistance 
of Ships.” In the athwart view dimension m, thickness 
of blade at the hub, is, in most cases, the only thickness to 
be calculated, the blade being considered to be a beam 
fixed at one end only, and uniformly loaded. The back 
edge is a parabolic curve; but in most cases a straight 
line from the hub thickness 1 to the vertical axis at tip, 
as shown, allows sufficient metal. Just enough metal is 
added at the tip to take care of corrosion and curling over 
of the edge. 

The dimensions of the hubs of propellers are based on 
the diameter of the shaft, and previous hubs are always 
referred to in determining the design, with a point in view 
of standardizing as much as possible to take care of any 
isolated cases of interchangeability, but primarily to have 
a standard design for different classes of vessels. 

The sections of the blade shown between the fore-and- 
aft and athwart views are easily drawn. The length of 
the sections at the different diameters out on the blade 
are obtained by stepping off the length on the elliptical 
curve corresponding to the respective diameter at which 
it is taken and layed down on a horizontal base line. Lay 
off the thickness at the center of the blade from the 
athwart view, which shows the different thicknesses of 
blade from the root on out in dot and dash lines. Then 
draw in the shape of the back of the blade with any con- 
venient radius which will allow sufficient metal at the 
edge. The edge is filled in with a very small radius. 

Washington, D. C. Haroitp M. ApaAms, 

Draftsman, Bureau of Steam Engineering, Navy 
Department. 


Refloating the Steamship Zeeland by 
Compressed Air 

Scientific methods are rapidly revolutionizing salvage 
practices. Mere horsepower and the tensile strength of 
hawsers are no longer the determining factors in getting a 
stranded ship afloat. True, tugging energy and lines are 
still valuable adjuncts, but other facilities are playing a 
big part in winning success. Possibly there is no more 
striking example of this new era in salvage work than that 
recently offered in the refloating of the steamship Zeeland 
of the International Navigation Company. 

Early last November, this vessel of nearly 12,000 tons, 
was bound up the St. Lawrence from England to receive 
an important cargo for a speedy return voyage. During 
thick weather the Zeeland got out of the channel and went 
ashore at a point between Montreal and Quebec while run- 
ning at pretty good speed. In fact, she hit the mud so hard 
that she landed about 36 inches above her light load line 
and had very little cargo in her which could be removed to 
lighten her. It was of the utmost importance that the 
vessel be refloated with all possible speed, and the under- 
writers believed the quickest solution would be that of 
dredging a channel for the ship back to the regular course 
of traffic. This was done, including the removal of the 
mud from both sides of the ship. This, however, left the 
Zeeland still resting upon a bank immediately beneath 
her which could not be reached by the dredges. It was 
found impossible to break the suction between the craft’s 
bottom and the mud by direct pull and the working of her 
own engine did not help matters. The Zeeland was held 
held hard and fast. 

At this point the salvors proposed to cut the rivets of 
some of the bottom plates from within the ship and to drop 
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these after compressed air had been used to charge the 
overlying ballast tanks and neighboring compartments, the 
idea being that the escaping excess air working its way 
upward through the openings so made would break the 
hydrostatic seal and free the craft. Theoretically the pro- 
posal was all right, but the practical drawback lay in the 
fact that the Zeeland would have to be docked on reaching 
Montreal for the purpose of replacing the detached plates. 
Only a few days remained before the St. Lawrence would 
close by reason of ice, and there was the risk of the ship 
being caught and prevented from making the urgently 
desired run to England. 

The well-known salvage expert Mr. W. W. Wother- 
spoon was present on the Zeeland representing the con- 
cern that had rented an air compressor and some other 
fittings to the contract salvors. He was asked for advice 
and the refloating of the ship was sublet to him on a basis 
of no pay if unsuccessful, and just three days were given 
him in which to solve a problem which had staggered the 
people already on the job. Mr. Wotherspoon was opposed 
to the detaching of some of the bottom plates and the 
application of compressed air in the manner already sug- 
gested. He was quite willing to use compressed air but he 
determined upon a more ingenious and less hampering 
application of it. 

Like most large steel vessels, the Zeeland had a double 
row of composition drainage plugs screwed into the plating 
of her bottom. These were intended to be removed from 
outside, whenever the ship were docked and this manner 
of draining the bilge, etc., was deemed desirable. Mr. 
Wotherspoon decided to remove fourteen of these at seven 
different positions along the vessel’s bottom, and to this 
end he had his men tap a couple of holes in the inboard 
ends of these screw plugs. It was a simple matter then to 
work them out-board by means of key wrenches. With 
this done, the threaded ends of flexible pipe connections 
were screwed into the holes and the attached rubber hose 
led to the salvage air compressor. 

Prior to this, a wire hawser passing around the ship’s 
stem had its two ends secured to the winches aboard the 
two dredges, one on each side of the Zeeland, which were 
anchored in addition to having their spuds lowered deep 
in the mud. Ten big sea-going tugs, pulling in tandem, 
were connected by five lines to the stern of the steamship. 
With the water removed from her ballast tanks, and 
everything in readiness, then the air jets were started, 
while the Zeeland’s engines of more than 12,000 horse- 
power joined in the efforts of the tugs and the powerful 
winches of the dredges. Inside of ten minutes from the 
turning on of the air, the hydrostatic seal was broken and 
the liner hauled out into the regular channel, and a few 
moments later was bound for Montreal under her own 
steam. 

With the ship thus released, Mr. Wotherspoon had his 
men break the pipe connections, and in place of the orig- 
inal drainage plugs screw bolts were substituted from in- 
side the ship, which effectually sealed the holes. This was 
a matter of but a few minutes’ work, and there was no 
necessity for the Zeeland going into drydock before load- 
ing for England. As it turned out, she took on her cargo 
and cleared from the St. Lawrence some days before ice 
put a stop to further traffic. Mr. Wotherspoon gives credit 
to the United States Army Engineers for the inspiration 
which made this performance possible. It seems that 
water instead of compressed air was similarly employed 
in breaking the seal between the mud and the bottom of the 
vessel when the wreck of the old battleship Maine was 
refloated from the bed of the Havana Harbor. In this 
case, however, he chose compressed air because he could 
more certainly count upon its forceful upward trend to 
break the grip of the suction. R. G. SKERRETT. 
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Launch of the U. S. Destroyer 


The United States torpedo boat destroyer Cushing was 
launched January 16 at the yards of the Fore River Ship- 
building Corporation, Quincy, Mass., and christened by 
Miss Marie L. Cushing, of Fredonia, New York, the 
daughter of Lieutenant-Commander Cushing, in whose 
honor the vessel has been named. 

The Cushing is one of a class of six destroyers author- 
ized by Congress in 1912. She is 305 feet 3 inches long, 
31 feet beam, 18 feet 3 inches depth, and has a displace- 
ment of 1,050 tons on a mean draft of 9 feet 5% inches. 
She is of the usual torpedo boat destroyer design with a _ 
high forecastle, the model for which has been practically 
standardized by the Navy Department for this type of 
vessel. 

The hull is built entirely of steel, and is divided by 
watertight and oiltight bulkheads into fourteen principal 
watertight compartments. All of the strength members 
of the hull are of a special high tensile steel, which in- 
creases the strength of the vessel by about 33 percent. 


Destroyer Cushing Launched; 85 Percent Complete 


Her fuel oil tanks have a capacity of about 93,000 gallons 
of fuel oil. 

The armament of the Cushing consists of four 4-inch 
rapid fire guns and four twin torpedo tubes. In view of 
the strenuous life experienced during maneuvers and in 
warfare by the officers and crew of vessels of this type, 
special attention has been paid to the living spaces, and 
very comfortable quarters are provided for 6 officers, 8 
petty officers and 86 men. 

The propelling machinery consists of two sets of Curtis 
turbines in combination with cruising turbines and reduc- 
tion gears capable of driving the vessel at a speed of 29 
knots. Steam is supplied at a working pressure of 265 
pounds per square inch by four oil-fired watertube boilers 
of the Yarrow-Fore River type placed in two watertight 
compartments. 


Oxsituary.—Charles Ward, founder of the Charles 
Ward Engineering Works, Charleston, W. Va., died from 
pneumonia on Jauary 17. Mr. Ward took an active part 
in his general business until a few days before he died, 
as he was at the works on January 7 and 8 during the 
launching of the steamer Inspector. Mr. Ward has long 
been prominent in the marine affairs of this country, 
having specialized in the building of shallow draft river 
boats and safety watertube boilers. 


Marine Articles in the Engineering Press 


Geared Turbines for Ship Propulsion—Description of the Largest 
Ship Fitted with Geared Turbines—Improving Boiler Efficiency 


Sixteenth Principal Meeting of the Ship Technical 
Society.—The article states that, owing to the war, one 
day was set for the meeting and only three papers were 
read. The first of these dealt with “Fish Steamers and 
Deep Sea Fishing,” describing the types of deep-sea fish- 
ing steamers, the methods of operation with the necessary 
implements and the equipment of the vessels. Statistics 
were added, not only of German-built fish steamers, but 
also of English, French and Scandinavian fishing vessels. 
The discussion of this first paper is stated to have brought 
out a good many interesting points upon trim, stability, 
seaworthiness and motive power of fishing steamers. The 
second paper, on “Oscillations of Ships and Their Influ- 
ence on Stability,” dealt with the uncertainty of calcula- 
tion of the period and curves of oscillation, as compared 
with actually observed cases. The discussion pointed out 
the desirability of model experiments. The third and last 
paper, on “Efforts Toward Simplification of Steam-engine 
Construction,” is stated to have been a description of an 
engine of interchangeable parts. 2,680 words.—Schiffbau, 
December 9. 

The New American Battleships—By Morris Prender- 
gast. The main particulars are given of the American 
battleships of the Nevada, Pennsylvania and California 
classes. The whole seven ships in these three classes, 
although differing in size and other details, are designed 
to form a tactically homogeneous group. They possess 
the same speed, turning circles and arcs of fire for the 
main guns, so that they may act in unison. In appearance 
they are very similar, each ship having one funnel and 
two of the typical American lattice-work masts. In the 
California class, an overhanging bow of the Japanese type 
has been introduced for increased seaworthiness. The 
principal improvements in the California class are ex- 
tended internal protection, slight increase in armor thick- 
ness and the extension of the forecastle deck level to form 
a higher central position for the 5-inch guns. Little ref- 
erence is made to the engineering features of these ves- 
sels, except to note the introduction of electrical propul- 
sion on the California. The main points considered are 
the armor and armament of the ships. 1. illustration. 
2,400 words.—The Shipbuilder, December. 


The New Cunard Geared Turbine Liner Transylvania. 
—A fully illustrated detailed description of the twin 
screw geared turbine passenger and cargo steamer Tvan- 
sylvania, recently built by the Scotts Shipbuilding & En- 
gineering Company, Ltd., Greenock, for the Cunard Line. 
The vessel is 567 feet long overall, 66 feet 3 inches molded 
breadth and 45 feet molded depth to shelter deck. The 
gross tonnage is 14,315 and the displacement at a draft 
of 27 feet 6 inches, 19,400 tons. The total deadweight 
capacity at the above draft is 8,700 tons and the speed 
on service 15 knots. Accommodations are provided for 
305 first class, 216 second class and 1,858 third class pas- 
sengers. The vessel is classed 100 A-1 Lloyd’s shelter 
deck. In all there are eight decks, five of which extend 
over the full length of the ship. The hull is subdivided 
into fourteen main transverse watertight compartments 
by thirteen watertight bulkheads. Special reference is 
made to the construction details and riveting. The pas- 
senger accommodation is all situated above the lower 
deck, the spaces beneath that deck being devoted to cargo 
and to ship’s stores, machinery and coal bunkers. The 
main turbines and propellers were designed for 1,500 and 
120 revolutions per minute, respectively, the ratio of re- 


duction of the gearing being 12% to 1. There is a high 
and low-pressure ahead Parsons turbine of the reaction 
type for each propeller shaft. The maximum power with- 
out the use of the bypass valves is 9,500 shaft horsepower 
and the steam consumption of the turbines is 1114 pounds 
per shaft horsepower per hour. At full speed on trial the 
turbines ran at 1,630 revolutions per minute and the pro- 
pellers at 130 revolutions per minute. Steam is supplied 
at 210 pounds pressure by six double-ended Scotch boil- 
ers, 16 feet in diameter and 12 feet long, working under 
natural draft. The boilers are arranged in groups of 
three in two boiler rooms. 9g illustrations. 2,600 words.— 
The Shipbwilder, January. 


Geared Turbines for Ship Propulsion—By W. D. Mc- 
Laren and G. M. Welsh. Outline particulars of the ma- 
chinery for a number of typical vessels are given. In 
each case particulars and estimated performances for 
machinery of the ordinary type have been first prepared, 
and .similar particulars of geared turbines suitable for 
each vessel have been computed for comparison. In mak- 
ing the comparison between the performance of geared 
turbines and other types of machinery consideration is 
given to the thermodynamical and mechanical efficiencies 
of the prime mover, and to the propeller efficiencies in 
the respective types. The method which has been adopted 
to give this means of comparison is as follows: The re- 
sistance of each vessel has been estimated and a curve 
of E. H. P. plotted on a speed basis and then curves of 
TT, IB(, 1, ID, Jal, IP, S, JEL I, aval I, Ish IP, mexne Inecia Tonadl 
up. The consumption of steam has been estimated in 
each case, and also the boiler evaporative efficiencies for 
the conditions chosen. From these estimates, values have 
been found for the coal consumption per 100 miles and 
all the results have been plotted in diagram form. In 
all, twelve typical vessels were chosen. It was found in 
all the cases considered, with the exception of a high- 
speed liner fitted with high-pressure, intermediate-pres- 
sure and low-pressure turbines direct coupled to propeller 
shafts supplied with steam from cylindrical boilers with 
forced draft, that the geared turbines show at full power 
an advantage of coal consumption over the reciprocating or 
direct-driven type of machinery. The amount of gain in 
ecenomy depends on the type of ship considered and the 
curves indicate how this gain is influenced by reduction 
from the full power condition of running. Attention is 
drawn to the fact that in comparison with reciprocating en- 
gines the reduction in coal consumption becomes unappre- 
ciable at low powers and that at some speeds considered the 
reciprocating engine proved the more economical. Atten- 
tion is also directed to the manner in which the gain is 
influenced by propeller efficiency as apart from the ther- 
modynamical efficiency of the prime movers. From the 
point of view of commercial efficiency, the questions of 
cost and space occupied by the plant must be taken into 
account. While the former consideration is outside the 
scope of this paper, nevertheless, in respect to the latter, 
some idea can be formed of the saving in boiler room 
space that may be effected in most cases by the installation 
of geared turbines. 23 illustrations. 6,500 words.—Trans- 
actions of the Institutions of Engineers and Shipbuilders 
in Scotland, November. 


How the Efficiency of the Scotch Boiler can be Im- 
proved.—By John Tait. As the weak point in the Scotch 
boiler is commonly agreed to be its defective circulation, 
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the author came to the conclusion that the trouble could 
be overcome in a very simple manner by converting a 
small portion of the hottest part of the furnace into what 
is practically a saddle boiler, which would draw its supply 
from the bottom of the boiler. Working models of this 
arrangement were made and tested, and seemed to give 
excellent results. Some objections, however, were raised, 
one being that it would pocket steam with disastrous con- 
sequences to the furnace, and another that it would bring 
up mud and deposit it on the crown of the furnace. These 
objections, however, did not seem to be sustained in prac- 
tice. Another point was brought out, namely, that it is a 
fallacy to suppose that the circulation in the Scotch boiler 
is- good above the line of fire, and could not be greatly 
improved. There are two distinct phases in the circu- 
lation of water in the boiler. First, that due to the vary- 
ing density of the water as it is being heated. These cur- 
rents, which are very feeble at low temperatures, grow 
stronger as the boiling point is reached, but even at their 
best are poor compared with what takes place when the 
second stage is reached and ebullition commences. It is, 
therefore, to the circulation caused by ebullition that one 
must look for the rapid motion of water over the heating 
surfaces so necessary for efficiency. As a matter of fact, 
the lower surfaces in the Scotch boiler are simply feed 
heaters, and therefore poorly circulated, which accounts 
for it not having a greater efficiency. While improved 
circulation at the top of the boiler does not necessarily 
improve the circulation at the bottom, it is equally true 
that the ebullition which takes place at the bottom im- 
proves the circulation generally.. In other words, the 
lower heating surfaces are, from a circulating point of 
view, the most important. The ideal condition of a steam 
generator is reached when there is a rapid flow of water 
over all its heating surfaces. The next step in improving 
the efficiency of the boiler is the manner of introducing 
the feed water so that the action of the circulator and 
the natural circulation of the boiler are interfered with 
as little as possible. The feed water difficulty is overcome 
by having an internal feed pipe, one end of which goes 
down to the bottom of the boiler, or any place which may 
be desired, the other end finishing with a bend near the 
surface of the water and horizontal to it. Into this pipe 
the feed is led at any convenient point and is directed 
through a nozzle in such a manner as to draw a continuous 
stream from the bottom of the boiler. This water, mix- 
ing with the colder feed water, brings it so nearly to the 
temperature of the boiler that the tendency for the feed 
water to sink is almost eliminated. The combined flow 
issuing from the mouth of the pipe at a considerable ve- 
locity is further mixed with the hot water in the boiler 
and absorbs sufficient steam in crossing the boiler to bring 
it up to almost the steaming temperature. The author 
claims that by increasing the circulation in the bottom 
of the boiler and supplying the feed in such a manner that 
it does not come into contact with the heating surfaces, 
the maximum of circulation is not only obtained over 
the furnaces, but this in turn improves the whole circu- 
lation of the boiler, the efficiency of the boiler is increased 
and the cost of repairs greatly reduced. 3 illustrations. 
3,600 words.—Transactions of the Institution of Engi- 
neers and Shipbuilders in Scotland, November. 


The Twin Screw Passenger and Cargo Steamers Mis- 
sanabie and Metagama.—tThe sister ships Missanabie and 
Metagama are the largest vessels so far constructed by 
Messrs. Barclay, Curle & Company at Whiteinch. They 
were built for the Canadian Pacific Railway Company for 
service between Liverpool and Canada. They are 520 
feet long overall, 64 feet molded breadth, 41 feet molded 
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depth to shelter deck and have a displacement of about 
18,000 tons, a gross tonnage of 12,469 tons and a net ton- 
nage of 7,727 tons each. The cargo capacity is about 
400,000 cubic feet and the speed on service 16 knots. Ac- 
commodations are provided for 520 cabin passengers, 
1,200 third class passengers and a crew of 300. The hull 
is subdivided by seven steel decks, five of which extend 
over the full length of the ship, and ten transverse bulk- 
heads, three of which extend to the lower promenade 
deck, four to the shelter deck, one to the upper deck and 
two to the main deck. This subdivision provides that any 
three compartments can be open to the sea and flotability 
still insured. The vessels are classed 100 A-1 Lloyds. All 
available space below the main deck, outside of the en- 
gine and boiler rooms and coal bunkers, is devoted to 
the carriage of cargo with the exception of the space 
required for the ship’s provisions and stores. Three of 
the lower “tween decks are fitted for the carriage of re- 
frigerated merchandise and have been effectively insu- 
lated. The entire space on the main deck and upward is 
devoted to passenger accommodation. Heating and ven- 
tilation is on the dual system, which represents an en- 
tirely new departure, and consists of two distinct methods 
whereby every space on board is assured a sufficiency of 
heat and fresh air. The cargo handling appliances are 
very complete, three derricks and two powerful winches 
being fitted to each hatch, while in addition there is a lat- 
tice-girder heavy derrick capable of dealing with 25-ton 
lifts. An efficient fire-indicating extinguishing apparatus 
is fitted. The life-saving equipment consists of thirty- 
two boats, one of which is a motor boat. The majority 
of boats are stowed in nests of two or three on the boat 
deck. In most cases the Welin “Planet” system of slew- 
ing gear is provided to each set of davits, while at one 
station where the boats are housed right across the deck 
the davit gear is of the Babcock & Wilcox type. The 
electric plant consists of three 100-volt Siemens dynamos 
running at 1,050 revolutions per minute, coupled to De 
Laval turbines run at 15,000 revolutions per minute. Each 
set is capable of giving 100 kilowatts continuously and 
any two can supply sufficient power for all of the lights 
and motors in the vessel. Electricity is used exclusively 


’ for driving engine room auxiliaries, ventilation fans, mo- 


tors, galley machinery, etc. In the stokeholds, four How- 
den forced draft fans are each driven by a 21 brake horse- 
power motor. For the ventilation system there are eight 
thermotank motors, each of about 4 brake horsepower, 
and also ten cased fans of various sizes for the ventila- 
tion of the galleys and passenger accommodations. In 
the crow’s nest a Siemens 24-inch searchlight projector 
is fitted. An emergency generator set is placed on the 
boat deck, which was supplied by Messrs. John I. Thorny- 
croft & Co., Ltd. The motor is of the Thornycroft six- 
cylinder type, using kerosene (paraffin) fuel, and is ca- 
pable of developing up to a maximum of 66 brake horse- 
power. The generator is of 40 kilowatts capacity. Pro- 
pulsion is by twin screws driven by quadruple expansion 
engines with cylinders 26, 37%, 53% and 77 inches diam- 
eter with a stroke of 51 inches. Steam is supplied by 
eight Scotch boilers, 15 feet 9 inches diameter by 11 feet 
9 inches long. The boilers work under Howden’s hot air 
system of forced draft and have been constructed for a 
steam pressure of 2115 pounds per square inch. A detailed 
description is given of both main and auxiliary machinery. 
While the engines were designed for a speed of 16 knots 
on service, on the trial trip the Missanabie developed a 
speed of 17% knots. 25 illustrations. 5 plates. 4,825 
words.—The Shipbuilder, December, 1914, and January. 
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ENGINEERING SPECIALTIES 


The Blackburn=Smith Twin Filter 
The ever increasing number of plants which carry loads 
varying greatly at different times, or which operate 
twenty-four hours per day, has necessitated the design of a 
filter which would have considerable flexibility as to ca- 


Twin Filter 


pacity, and which would permit of the cleaning of one part 
while the other is in operation. It is readily seen that if a 
filter of this type is selected of such size that either side 
alone can carry the regular load, then the two sides can 


be thrown in during the peak load, thus permitting the 


“Section Through Filter 


thorough filtration of all the water at.all times, and with- 
out interference by the necessary cleanings. 

In the new type of Blackburn-Smith feed water filter and 
grease extractor having twin bodies controlled by a single 
set of inlet and outlet valves, which is now being built by 
James Beggs & Co., 38 Warren St., New York, N. Y., the 
turning of both valves to one limit by-passes the corres- 
ponding body, and the other body is by-passed by turning 
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both valves to the other limit, thus permitting the alternate 
operation and cleaning of either side. The combined 
operation of both sides, as would be desirable during the 
peak load, is accomplished by turning the valves to mid 
position. 

The filter is made up of a number of parts, so that 
breakage or disarrangement of any particular section does 
not necessitate the discontinuance of all filter service, and 
as these machines are tested to 400 pounds hydrostatic 
test pressure before shipment, the probability of such 
interruption of service from defective material or work- 
manship is unlikely. The valves are of the double seat 
type and the disk working between the seats is self-seating, 
thus preventing leakage due to dirt deposited on either 
disk or seat. 

The filter chests are the same as in the single type of 
Blackburn-Smith filter—each divided into an inlet and an 
outlet chamber by a partition carrying the filtering car- 
tridges. Each cartridge consists of two concentric per- 
forated brass cylinders so covered with linen terry cloth 
that two uniform separated and successive filtering sur- 
faces are put into the path of all entering water. The 
opening of the filter for cleaning is facilitated by the use 
of a large cover held by swing bolts. A crane and turn- 
buckle lift swings and holds the cover during cleaning 
with a minimum of labor. 


A Suction Lubricator 

A new and novel lubricator, made in three sizes for 
34-inch, I-inch and 1%-inch pipe connections, for use 
particularly on devices operated by compressed air, has 
just been placed on the market by the Vulcan Engineering 
Sales Company, Chicago, Ill. 

The principle involved is one of suction. A chamber 
containing an absorbent is kept saturated from another 
large oil storage chamber surrounding it. Air passing 
through the lubricator becomes sufficiently charged with 
oil to properly lubricate all surfaces with which it subse- 
quently comes in contact. 

This device is entirely automatic, because suction ac- 
tion takes place the instant the air moves and ceases the 
instant the air.is shut off, and the take up of oil is very 
moderate, though continuous when air is being used. It 


Hanna Suction Lubricator 


can be attached to the air line in any position and operate 
in any plane or at any angle, and can be filled no matter 
what position it is in. It is therefore universal and fool- 
proof. 

It is claimed the suction lubricator will prolong the life 
of pneumatic equipment and greatly conserve the amount 
of lubricant used, thereby increasing efficiency and reduc- 
ing maintenance costs. 
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New Steamship Reguiation, Effective January 1, 1915 
At a recent session of the Board of Supervising Inspec- 
tors an important regulation was adopted as Section 16, 
Rule IX, General Rules and Regulations for Ocean and 
Coastwise Vessels. This regulation reads as follows: 

“On and after January 1, 1915, all steamers carrying 
passengers subject to the inspection of this service, which 
are provided with a plant for electric lighting purposes, 
the dynamos of which plant are located below the deep 
load line, shall have on board an auxiliary plant located 
above the deep load line, capable of thoroughly lighting 
the vessel in case of an emergency.” 

This regulation also applies to steamers navigating on 
lakes, bays, sounds and rivers. 

In order that gasoline (petrol) generating sets may be 
used—as this system is entirely independent of other 
power sources on board ship—section 4472, Revised Stat- 
utes, has been amended to permit that product and other 
products of petroleum to be carried on vessels for gasoline 
(petrol) lighting and wiring systems. 

The Gas Engine & Power Co. and Charles L. Seabury 
& Co., Consol., of Morris Heights, New York City, pro- 
duce such auxiliary generating sets in 3-, 4-, 7-, 12- and 


Speedway Auxiliary Generating Set 


25-kilowatt capacities, operating 54, 125, 220 and 450 16- 
candlepower lamps respectively, or 100, 240, 425 and 850 
8-candlepower lamps respectively. The 12-kilowatt set 
operates at 600 revolutions per minute by means of a 
4-cylinder, 4-cycle gasoline (petrol) engine of 6-inch bore 
and 6-inch stroke, the total weight of this outfit being 
about 3,000 pounds. . The accompanying illustration shows 
a 4-kilowatt set with air compressor and small bilge or 
fire pumps attached. 


Watson Stillman Triplex Hydraulic Pump 


The Watson-Stillman Company, New York, has added 
to its line of high-pressure hydraulic pumps a new type 
of motor-driven geared triplex single acting pump, which 
embodies some features of special merit. While primarily 
designed to meet the severe demands of tunnel service, it 
will be equally appreciated for other conditions. 

To secure unusual compactness and rigidity, and also 
to insure perfect alinement of all the working parts when 
under severe service, the motor is mounted on an exten- 
sion of a heavy cast iron base. The driving shaft and 
bearings are large and are amply provided with lubricat- 
ing cups. The gears are of the heavy cut tooth type. The 
drive from the shaft is by eccentrics set at 120 degrees and 
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are Cast in one piece and keyed with one key to the driv- 
ing shaft. The eccentric straps are heavy and the plun- 
gers are of tool steel and are guided in a rigid crosshead 
guide, which is keyed and bolted to the base. 

The pump body is a machine steel forging with bronze 
valves and bonnets, and designed to eliniinate and aid 


JHE WATSON STILLMAN CO, 
NEW YORK 


Motor-Driven Hydraulic Pump 


spaces. The passageways are made large to reduce fric- 
tion of the water to a minimum. The pump as shown is 
operated by a 10 horsepower motor running at 600 revo- 
lutions per minute and delivers 100 cubic inches per min- 
ute at 3,500 pounds pressure, with a speed of the crank- 
shaft of 100 revoltitions per minute. Other sizes are built 
to suit operating conditions. 


Proper Eye Protectors 

In a large shop in New York State all the chippers are 
provided with eye protectors. Only a short time ago one 
of these workmen was struck in the eye by a very heavy 
chip of metal, which drove the glass back through the 
frame of the protection glasses he was wearing. His eye 
was so seriously injured by this glass that it had to be 
removed. These glasses offered no protection from the 
broken glass. The case was settled for over $4,000 (£820). 

On the other hand, one of the largest steel works in this 
country provides the men with safety glasses which have 
a safety flange extending over the back of the glass. This 
flange prevents glass going through and injuring the eye. 
Recently one of their workmen was struck by a swing- 
ing crane hook. The terrific force of the blow smashed 
the glasses and stunned the man, but not an atom of 
glass entered his eye. 

This shows that the danger is not so much, as many 
believe, from small pieces of glass as from all the glass 
being driven through the frame and cutting through the 
eyelid and eyeball. The safety flange above referred to 
has been approved and adopted by many of the largest 
industrial companies in the world. 


National Officers of the M. E. B. A. 


At the fortieth annual convention of the National Ma- 
rine Engineers’ Beneficial Association, held at the Raleigh 
Hotel, Washington, D. C., January 18 to 23, the following 
officers were elected for the ensuing year: 

President, A. Bruce Gibson, 17 State street, New York. 

First vice-president, E. M. Roberts, E. Main street, 


Stratford, Conn. 


Second vice-president, C. M. Vosburgh, 6323 Patton 
street, New Orleans, La. ; 
Third vice-president, Wm. C. Wilson, 6029 Lansdown 
avenue, Philadelphia, Pa. 
Secretary, Geo. A. Grubb, 1040 Dakin street, Chicago, 
Ill. ; 
Treasurer, A. L. Jones, 38 Avery avenue, Detroit, Mich. 
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Personal 


Peter Deitz, chief engineer of the tug Yosephie, is at 
the Gordoner ice plant at Schodack Landing, N. Y. 


William F. Brookes has succeeded William Blunk as 
chief engineer of the river steamer America, at New Or- 
leans, La. : 


Charles B. Hulsapple, chief engineer of the large tow- 
ing steamer Osceola, was stricken with a serious illness 
at the Paterson ice plant at Van Wie’s Point, New York, 
January 15. 


William Hurst has been appointed assistant engineer on 
the steamer Slack Barrett, of the Barrett Towboat Com- 
pany, Cincinnati, Ohio. 


James Featherly, first assistant engineer of the Hud- 
son River steamer Ed. F. Murray, is at the American ice 
plant, Poolsburgh, N. Y. 


Joseph J. Blunk has been appointed chief engineer of 
the floating plants of the New Orleans Electro-Welding 
Company, New Orleans, La. 


John E. Burlingham, chief engineer of the fast Hud- 
son River freight steamer Ed. F. Murray, is employed at 
the McCabe ice plant at New Baltimore, N. Y. 


Ambrose Van Wie, first assistant engineer of the Great 
Lakes tug William H. Kinch, is at the Venezuela ice plant 
of the American Ice Company at Stuyvesant, N. Y. 


Naval Constructor William McEntee has succeeded 
Naval Constructor D. W. Taylor in charge of the experi- 
mental towing basin at the Washington Navy Yard. 


A. Caulson, F. Cutchia and Joseph Cody have been ap- 
pointed first, second and third assistant engineers, respec- 
tively, on the American steamer Montana, at New Orleans, 
La. 


J. H. Reynolds has been appointed chief engineer of 
Captain W. L. Berry’s new steamer White Spot, which 
recently left Paducah, Ky., on her maiden trip up the 
Tennessee River. 


Patrick J. Killion, chief engineer of the United States 
Government tug Colonel Thayer, will be engaged in gov- 
ernment service on the Harlem River, New York city, 
during the winter. 


William C. Claflin, chief engineer of the tug Florence 
W., of the Randerson Dredging Company, has accepted 
a position for the winter months at the Barnett Wool 
Shoddy Mill at Renssalaer, N. Y. 


Frank Good has been appointed chief engineer of the 
river steamer Barrett, of the Barrett Towboat Company, 
Cincinnati, Ohio, now under charter to the West Ken- 
tucky Coal Company for towing coal to the southern ports. 


Rear Admiral Frank E. Beatty, who has been in com- 
mand of the third division of the Atlantic Fleet, and was 
formerly commandant at the Washington Navy Yard, as- 
sumed the duties of commandant at the Norfolk Navy 


Yard on January 4. 


Sir Raymond Beck has been elected chairman of Lloyd’s 
for the year 1915, succeeding Sir John Luscombe. Sir 
Raymond Beck was chairman in 1910 and 1911 and he 
served on the committee which prepared the State scheme 
of insurance of British shipping in time of war. 
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John B. Van Alen has been appointed chief engineer 
of the steel tug Clinton, of the Miller & Fields Dredging 
Company. This company has a five-year contract at 
Philadelphia, Pa., and the dredging outfit will leave Al- 
bany, N. Y., at the opening of navigation on the Hudson 
River. 


Captain John Bernhard Arntzen, 63 years old, owner 
and master of the ferry steamer City of Cairo, died re- 
cently at Paducah, Ky., after a long illness. Captain 
Arntzen was formerly engaged in the ferry business at 
Cairo, Ill., and had a wide acquaintance among the west- 
ern river boatmen. 


Roy L. Peck, master mechanic of the Great Lakes 
Dredge & Dock Company, Chicago, Ill., recently made his 
semi-annual visit to the company’s plant in the lumber 
district at Albany, N. Y. Mr. Peck was formerly a gov- 
ernment steamboat inspector at Chicago, and a chief engi- 
neer of steamers on the Great Lakes. 


Edward L. Latham, chief engineer of the river steamer 
St. Lowis, is superintending the erection of the machinery 
for a new boat for the St. Louis & Tennessee River Packet 
Company, which will operate from Riverton to Florence, 
Ala. Mr. Latham will be engineer of the new steamer 
until the St. Louis starts out again in the St. Louis and 
Tennessee River trade. 


James E. McCormick, a retired marine engineer, died in 
New York city December 30 at the age of seventy-six. 
Mr. McCormick was born in Albany, N. Y., and was or- 
iginally on the Hudson River steamer Old Belle, of the 
Cornell Steamboat Company. Later he was with the 
Morgan Line, and before his retirement from active ser- 
vice he was for fifteen years employed on the steamers 
of the Iron Steamboat Company, New York. 


Naval Constructor R. M. Watt, formerly chief of the 
Bureau of Construction and Repair of the Navy, assumed 
the duties of industrial manager at the Norfolk Navy 
Yard on January 11. The other officers assigned to the 
Norfolk Navy Yard are Naval Constructor W.-G. Du 
Bose, construction superintendent; Naval Constructor 
George S. Radford, shop superintendent, and Lieutenant 
Commander Henry E. Lackey, engineer, superintendent. 


Samuel Hutton, chief engineer of the steamer Betty, 
working on the United States Government dam at Troy, 
N. Y., had a narrow escape recently when the Betty foun- 
dered in 30 feet of water. Mr. Hutton was rescued by the 
government employees. One other vessel, the United 
States Government steamer Gen. Totten, was also sunk 
in the river at this dam. These boats were engaged in 
breaking the ice which was forming around the new work 
and it will now be impossible to continue the work until 


spring. 


Ezra Nicholson, inventor of the Nicholson recording 
ship log, died recently at his home in Lakewood, Ohio, 
aged eighty. Mr. Nicholson was educated in the public 
schools, at Berea College and later at Urbana University. 
In his early life he was engaged in horticulture. He saw 
active service in the Civil War and at the close of the war 
he became president of the Rocky River Railroad, a steam 
suburban road running from Cleveland to Rocky River. 
Mr. Nicholson later established part of the Nickel Plate 
Railroad. With the incorporation of the city of Lake- 
wood (Ohio), Mr. Nicholson became its first clerk and 
treasurer and was prominently identified with the growth 
of the city. 
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SELECTED MARINE PATENTS 


The publication in this column of a patent specification does 
not necessarily imply editorial commendation. 


American patents compiled by Delbert H. Decker, Esq., reg- 
istered patent attorney, Millerton, N. Y. 


1,112,151. _UNDER-WATER ASH-EJECTOR. 
TEN, OF PHILADELPHIA, PA. 

Claim 1.—In an_ash-ejector adapted to discharge below water level, 
the combination of a tube opening through the ship below the water 
level, a casing connected with said tube and containing movable gates 
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adapted to open and close said tube, seats for said gates comprised be- 
tween sections of said tube, said gates being spaced from said seats, and 
means for discharging water over said seats into said tube. Fourteen 
claims. 


1,116,724. HULL FOR MARINE CRAFT. FRANK NICHOLAS, 


OF MONROE, NEW YORK. 
Claim 6.—In a hull for marine surface craft having hull-sections set 
at an angle to each other, the combination with the keel and deck-plates 


thereof, of a series of chine-pieces arranged between said keel and deck- 
plates substantially parallel therewith, and circular-arc ribs extending 
transversely between said series of chine-pieces and the keel, between 
said series of chine-pieces and in the deck plates, and also between the 
various individual chine-pieces of said series. Six claims. 


1,113,450. SUBMARINE TENDER. CESARE LAURENTI, OF 
SPEZIA, ITALY, ASSIGNOR TO SOCIETA FIAT-SAN GIORGIU, 
OF SPEZIA, ITALY. 

Claim 1.—A tender or lighter comprising an inner shell adapted to 
be closed watertight by a floating door at one end thereof is in the form 

- of a single hull and for another portion of its length projects be- 
yond the aforesaid open end of the inner shell in the form of twin 


hulls connected together by a bridge or like frames, said floating door 
being lenticular in shape and adapted to be floated into position and 
provided with lugs or the like, said shell being provided with recesses 


provided therefor at the open end thereof through which said lugs on . 


the door are adapted to pass when the door is in its longitudinal and 
slanting position, which recesses will be covered by said door when the 
door is in the upright transverse position so that in the last-named 
position the door will close the inner shell. watertight either from with- 
out or from within as required. Seven claims. 
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1,111,139. TORPEDO-PILOT BOAT FOR AUTOMOBILE TOR- 
PEDOES. SLOAN DANENHOWER, OF BRIDGEPORT, CONN. 


_ Claim 12.—The combination with a submersible torpedo-pilot boat hay- 
ing two pontoons furnished with fin-keels and provided with a single 
central control-compartment, of an automobile torpedo detachably sup- 
ported by and between said keels, and independent means operable from” 
said compartment for starting the propelling mechanism of the torpedo 
and for releasing it whereby it may travel independently of the boat. 
Thirteen claims. 


1,118,382. PROPELLING SHIPS BY POLYPHASE ELECTRIC 
CURRENT. ELIHU THOMSON, OF SWAMPSCOTT, MASS., AS- 
SIGNOR TO GENERAL ELECTRIC COMPANY, A CORPORATION 
OF NEW YORK. 


Claim 1,—In a system the combination of polyphase generators of 
the induction type, said generators having stationary armatures and ro- 


tating fields that are mounted on separate shafts, an auxiliary syn- 
chronous generator for fixing the frequencies of the poyphase genera- 
tors, means for varying the speed of the auxiliary generator, electrical 
connecting means for connecting the main generators to operate as in- 
duction generators in parallel under certain conditions, and means for 
connecting the main generators in concatenation so that one generator 
operates as an excited field generator for other conditions of operation. 
Three claims. ; 


British patents compiled by G. F. Redfern & Company, 
chartered patent agents and engineers, 15 South street, Fins- 
bury, E. C., and 10 Gray’s Inn Place, W. C., London. 


10,734/1914. ANTI-FRICTION BEARING FOR THE JOURNALS 
ane BOWLS. W. D. WHYTE, 96 HOPE STREET, 


Claim—The object of the invention is to obviate the use of rollers 
which have heretofore been employed. The improved bearing comprises 
two or more balls held in position in a semi-circular cage, formed in two 
parts connected together by cross pins, the balls being so set in counter- 
sunk holes in the parts as to be free to revolve. The balls are of a diam- 
eter greater than the width of the cage. The cage itself is set, as usual, 
in a ecees in the gymbal ring or in the binnacle flange, as the case 
may be. 


24,971/1913. IMPROVEMENTS IN DAVITS FOR SHIPS BOATS. 
J. R. BARNETT WESTERFIELD, RALSTON AVENUE, ROOKS- 
TON, RENFREWSHIRE, SCOTLAND. 


Claim.—Consists of a pair of davits curved to an inboard direction to 
suspend the ships boat and hinged to the deck of the snip, thus putting 
the boat inboard and outboard and operated mechanically by a handle 
and screw gear connected with a double span to the pair of davits. 


25,085/19183. IMPROVEMENTS IN TELESCOPIC MASTS. T. D. 
TER BAROON FALLS VIA NAMBOUR, QUEENSLAND, AUS- 


Claim.—A telescopic mast having a sheath and telescope sections 
adapted to collapse within same, characterized by a casting to enclose a 
gag rope around the mast sheath, and gearing adapted to rotate the reel 
and simultaneously raise the mast sections. 


6,028/1914. IMPROVEMENTS IN RUDDER PINTLES. J. M. 
RAMSAY, ELBERRY IRVINE ROAD, KILMARNOCK, AYRSHIRE. 


Claim.—Consists in the arrangement of the nut fastening, the pintle 
being placed upon the upper side of the sternpost gudgeon, and _ the 
pintle being so shaped that it can be withdrawn downwards; the position 
of the rudder gudgeon being above the fastening nut. 


7954/1914. IMPROVED COMPOSITION PRINCIPALLY _IN- 
TENDED FOR COATING: SHIPS’ DECKS AND LIKE FLOOR- 
ING PURPOSES. SIR. A. DENNY, OF THE FIRM OF W.. DENNY 
& BROS.. OF LEVEN SHIP YARD, DUMBARTON, AND D. G. 
aaa 10 WENDOVER CRESCENT, MOUNT FLORIDA, 

LA W. 


Claim.—In forming the improved composition, all the solid ingredients 
used are first intimately mixed together, and sufficient water added to 
form a stiff granular paste’which is’spread on the surface-to be covered, 
then stamped dawn and surfaced by trowelling all in the usual manner. 
With the water there may be added a dilute solution of sodium’ aluminate. 
As indicative but not limitative the following example is given in parts by 
weight. Gypsum cement, 100 parts; Portland cement, 15 parts; pumice, 
20 parts, and sawdust 20 parts. ayy 


11,503/1913. “IMPROVEMENTS IN MARINERS’ COMPASSES.” 
KELVIN & JAMES WHITE, LTD., AND OTHERS, GLASGOW. 


A mariner’s compass having an optical system including magnifying 
and reflecting means supported independently of the compass bowl and 
capable of use wher the binnacle hood is in place, said magnifying means 
being constituted by a lens or lenses used as a reading glass, or other 
means optically equivalent thereto, said optical-system béing adapted to 
present to the. observer a vertically, or approximately vertically, disposed 
magnified image of a substantial segment of the card, along with an 
image of the lubber mark, without the intervention of a screen and 
without reversal of the markings on the card. 
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Marine Terminal [n devoting this issue to the subject 


Equipment of marine terminals we have taken up 
only that phase of the subject which 
economical miscellaneous 


applies to the handling of 


freight. Considering the slow and expensive methods of 
loading and discharging vessels that prevail in most 
American seaports, and the resulting congestion and de- 
lays that occur in handling shipments, the importance of 
the subject at once becomes manifest. In general, Euro- 
pean ports are extensively equipped with freight-handling 
machinery designed to lower the cost of handling freight 
and to decrease the time vessels are required to remain 
The 
methods adopted in European ports, however, have been 


in port for receiving and discharging cargoes. 


developed to meet existing conditions, and in most cases 
cannot be applied directly to the conditions existing in 
the average American seaport. The physical character- 
istics of harbors and the local conditions prevailing in 
transportation systems must first be considered before 
desirable and most economical 


determining the most 


equipment for a marine terminal. In every case, however, 
the solution will be found in the application of some form 


of machinery to supersede manual labor. 


Western River At no place in the United States has 


Terminals progress in the development of marine 


terminals been so retarded as on the 
Western rivers, where in recent years the once prosper- 
ous steamboat packet business has dwindled to an insig- 
nificant amount. In accordance with the customs handed 
down from the days before the Government improvement 
of the rivers was begun, the sloping bank of the river at 
any convenient place still constitutes a steamboat landing, 
except in the large cities where paved levees and floating 
wharves are used. That merchants and city officials are 
awakening to the fact that the only way in which the 
river steamboat traffic can be successfully fostered is by 
the establishment of adequate terminals at the large cities 
along the rivers, with suitable railroad connections, is 
shown by the river terminal conference which was held 
recently in St. Louis. The conference has now become 
a permanent organization to encourage the development 
of adequate terminals along the Mississippi, Missouri and 


Ohio rivers, and there is every prospect. that material re- 
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. > . . 
sults will accrue from the s-and suggestions discussed 


at the conference. As pointed out in a paper read before 
the conference by H. McL. Harding, speed in loading and 
discharging freight and the reduction of time of deten- 
tion of the vessels are the chief factors in the successful 
operation of a marine terminal and for river terminals 
the type of machinery best adapted for rapid and eco- 
nomical handling of freight is some form of vertical hoist 
installed on quay walls, so that the freight can be hoisted 
directly from the barge and conveyed to the terminal shed 
or warehouse. 


Award of Prizes ir The first prize in the contest for 


Engineers’ Contest the best letters sent to this jour- 
nal before January 1 by practical 
marine engineers has been awarded to Lieutenant G. J. 
Meyers, chief engineer of the United States battleship 
Rhode Island, for a letter on “Economy of Coal and Boiler 
Corrosion.” D. Sawyer, chief engineer of the steamer 
Northland, of the Norfolk & Washington Steamboat Com- 
pany, Norfolk, Va., has been awarded the second prize 
for a letter describing an interesting change in a twin 
screw steamer, and Joseph Church, 2d, of Tiverton, R. L., 
has been awarded the third prize for a letter which re- 
lates his experiences with a keel condenser. The prize- 
winning letters will be published in our next issue, and 
these will be followed in later issues by other letters sub- 
mitted in the contest which are considered of sufficient 


interest for publication. 


Prospects Bright 
for Shipbuilders 


Since early last December contracts 
for over fifty steam vessels, most of 
which are of several thousand tons 
deadweight capacity, have been placed with American 
shipbuilders, and inquiries are out for from fifty to sixty 
additional ships. The prediction made in our January 
issue, that favorable conditions would prevail in the 
American shipyards during the coming year, has been 
fully borne out, and the outlook, especially in the ship- 
yards on the Atlantic coast, is better than it has been 
for many years. While the Atlantic yards are rapidly 
filling up to full capacity, the yards on the Pacific coast 


are also beginning to feel the stimulus of increased busi- 
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ness, and it is probable that in a short time an increased 
number of orders will be placed in these yards. As com- 
pared with the period covered by the last six months of 
1914, when scarcely an order of any consequence was 
placed in an American shipyard, the outlook is most 
promising. Practically the only district that will not 
benefit directly by the increased demand for American- 
built ships is the Great Lakes, where the over-production 
of tonnage in recent years has reduced the demand for 
new vessels to barely enough to keep one or two yards 


engaged to even moderate capacity. 


Retirement Allowance for Shipyard 
Employees 

The Newport News Shipbuilding & Dry Dock Company 
has instituted a system of retirement allowances for its 
employees that should benefit greatly not only the em- 
ployees at the yard, but also the company itself. All 
employees of the company are eligible to receive the re- 
tirement allowance in accordance with the rules and regu- 
lations prescribed by the company. The allowances are 
voluntary gifts on the part of the company, and the con- 
tinuance of their payment depends upon the earnings of 
the company, and of course may at any time be reduced, 
suspended or discontinued, if it is found necessary to 
do so. 

The allowances are granted by a special board consist- 
ing of the general manager of the yard and two other 
members appointed by him. All allowances granted under 
this plan are unassignable, and they are paid only to those 
employees who have given their entire time to the ser- 
vice of the company. Retired employees, however, are 
held to be no longer in the employ of the company and 
are at liberty to engage in other business. The payment 
of the allowance, however, will be discontinued if the 
business engaged in is considered prejudicial to the in- 
terests of the company. 

The amount of the retirement allowance is based on 
length of service. For each year of service with the com- 
pany the allowance will be one percent of the average 
yearly pay received during the last ten years of service, 
the amounts being paid in monthly installments. The 
length of service on which the allowance is based is 
reckoned from the date since which the employee has 
been continuously in the service of the company to the 
date when retired. 

Subject to the rules prescribed by the company, retire- 
ment allowances will be given to (1) men who have been 
twenty-five years or longer in the service of the com- 
pany and who have reached the age of sixty-five years, 
(2) women who have been twenty years or longer in the 
service of the company and who have reached the age 
of fifty-five years, (3) men who have been in the service 
of the company thirty years and who have reached the 
age of sixty years, and (4) women who have been in 
the service of the company thirty years and who have 
reached the age of fifty years. Retirement of employees, 
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with allowance, when the specified length of service has 
been reached, is optional with the employee or with the 
company, although employees in executive or adminis- 
trative positions may be allowed to remain in active ser- 
vice after reaching the ages specified for retirement. 


Nationality of Vessels Carrying American 
Commerce 

According to a recent statement made by the Secretary 
of Commerce; the aggregate value of the water-borne 
commerce of the United States, including imports and 
exports, in the fiscal year ended June 30, 1914, amounted 
to $3,785,469,000 (£776,000,000). Of this, 53.45 percent 
was carried in British vessels, 13.79 percent in German 
vessels, 9.26 percent in American vessels, and the re- 
mainder in smaller percentages in vessels of other nation- 
alities. From July to December, 1914, the total value of 
the water-borne commerce was $1,660,761,000 (£341,000,- 
000), of which 52.54 percent was carried in British ves- 
sels, 14.09 percent in American vessels, 6.03 in Norwegian 
vessels, and the remainder in smaller percentages in ves- 
sels of other nationalities. Again, for the month of De- 
cember, 1914, the value of the water-borne commerce of 
the United States amounted to $323,234,000 (£66,300,000), 
and of this 53.1 percent was carried in British vessels and 
11.5 percent in American vessels. While the percentage 
of imports and exports of the United States carried in 
American vessels is gradually increasing, it by no means 
represents the gains which should be made under existing 
conditions if the United States possessed an adequate mer- 
chant marine for foreign commerce. 


International Engineering Congress 

From two hundred to two bundred and fifty papers and 
reports, covering all phases of engineering work and con- 
tributed by authors representing some eighteen different 
countries, have been assured for the forthcoming Inter- 
national Engineering Congress to be held September 20- 
25 in connection with the Panama-Pacific Exposition at 
San Francisco, Cal. In spite of the fact that the number 
of representatives from the countries involved in the 
European war will naturally be less than originally 
planned, the Congress, nevertheless, will be thoroughly 
international in scope and character. According to a 
report from the Secretary of the Congress, the papers 
are now rapidly coming in, and their character gives full 
assurance that the proceedings will form a most impor- 
tant collection of engineering data and a broad and de- 
tailed review of the progress of engineering art during 
the past decade. Invitations are now being issued by the 
Committee of Management to all important engineering 
societies of this country and abroad to appoint official 
delegates to attend the sessions of the Congress, and the 
presence of a considerable body of such delegates is well 
assured. Membership in the congress with the privilege 
of purchasing any or all of the volumes of the Proceed- 


ings is open to all interested in engineering work. 
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The Classification of American Ships | 

In his annual report for the year 1914 the Commis- 
sioner of Navigation gives a list of the steel vessels of 
1,000 gross tons and over built in the United States and 
This 
list comprises a total of 29 steel steamers aggregating 
133,234 gross tons. 
boats and the remaining twenty-four included several oil 


documented during the year ending June 30, 1914. 
Five of these vessels were ferry- 


tank steamers, two vessels for service in Chesapeake Bay, 
two Long Island Sound steamers, several American- 
Hawaiian vessels and three Grace steamships, while the 
balance were lumber, coal and freight steamships. Of 
104,950 
gross tons were classed by Lloyd’s, and so far as we have 


these twenty-four ships nineteen aggregating 
been able to discover, only three, aggregating 13,369 gross 
tons, or about 10 percent of the total, were classed by 
other societies. 

Further on in the report the Commissioner gives the 
names of the steel vessels building or contracted for on 
July 1, 1914.. This list includes fourteen vessels, among 
which are a number of oil tankers, the two large passen- 
ger steamships Great Northern and Northern Pacific, and 
three or four colliers and freighters. Eliminating two 
ships that we understand are not classed at all, there re- 
main twelve ships aggregating 96,880 gross tons building 
or contracted for on July 1, 1914. Of this tonnage, ten 
aggregating 77,580 gross tons were classified by Lloyd's 
The classifica- 
It will be 
noticed, therefore, that of the steel steamships, either 


and one by another classification society. 
tion of the twelfth ship has not been disclosed. 


building or contracted for on July 1, 1914, not one was 
classed by an American society. 

From the foregoing facts it is very evident that the 
classification rules of the American ship classification so- 
ciety do not appeal to ship owners. It is not for us to 
decide where the trouble lies, but we do feel that it is 
necessary for us to call the attention of the marine inter- 
ests of the United States to this apparent reflection upon 
American engineering ability, and we feel sure that our 
readers will agree with us that the services of Ameri- 
can societies should be made suited to the uses of the 
ship owners of the United States, so that American- 
built and American-owned vessels need be classified only 
by an American classification society. 


The Need of a Federal Law for Safe 


Ship Construction 

The question of classing vessels leads up to another 
very important question, and that is, the legal protection 
of the lives of passengers and crews on vessels. .So far 
as any federal law in the United States is concerned, we 
understand that there is no protection. Indeed, a man 
can build the flimsiest kind of a vessel, so far as inter- 
ference by the federal authorities is concerned, provided 
he can find a shipbuilder who is willing to construct a 
vessel of that kind. Fortunately, there is probably not 


INTERNATIONAL MARINE ENGINEERING 97 


a builder in the country that would deliberately consider 
building a vessel that he did not regard as seaworthy. 
That, however, is because of regard for his own personal 
reputation and the reputation of his company rather than 
because of any law on the subject. Furthermore, if a 
man were to succeed in having a flimsy and unseaworthy 
ship built, he could not secure insurance except at a pro- 
hibitive price, if even at any price, so that again public 
sentiment and public appreciation of the eternal fitness 
of things takes the place of federal law. The recent In- 
ternational Congress in London, which discussed the 
question of safety at sea, took advanced grounds on the 
designing and building of ships. It seems as though it 
is the duty of the United States Government to pass laws 
requiring that ships be built which shall be constructed 
along the lines laid down in the report of this Conference, 
an abstract of which was published in our issue of May, 
1914. 
taken with the lives of either passengers or crew, and it 
ought to be the duty of the federal government to have 
laws put on the statute books at the earliest date pos- 


sible requiring every ship to be so constructed as to give 


The time has passed when any chances should be 


the maximum of safety. 


One Advantage of a Naval Reserve 

The conditions in the shipping field will be very radi- 
cally changed by the present war. Even before the war 
broke out it was difficult to find enough sailors in Great 
Britain to man the ships, and even the Germans were un- 
able to furnish all the men called for. For several years 
past it has been the policy on the British ships to replace 
British and other seamen with Lascars and other Orien- 
tals, who work for very low wages and who, to use a 
common sea expression, “Can live on the smell of an oily 
rag.” Merchant ships that have depended upon labor of 
this kind have had only a few white men on board, and 
these were the officers and the engine room force. Dur- 
ing the war hundreds of thousands of men will be either 
killed or incapacitated for working on board ship, so that 
when peace is declared there will be a greater demand 
than ever for seamen, and apparently they will to a very 
great extent come from the Orient. Something ought to 
be done in the United States to prepare for this condi- 
tion. Years ago it was the ambition of the energetic 
young men on Cape Cod and the coast of Maine and 
other parts of the country to ship before the mast and 
work up from the forecastle to the cabin so as to become 
masters of ships. All this has been changed by the in- 
troduction of so many foreign elements in the forecastle, 
and, as the result, there is no practical training for men 
who serve in the merchant marine outside of the training 
on our school-ships. It is for this reason that Congress 
should include in any shipping bill a clause establishing 
a special naval reserve and offering inducements in the 
way of extra pay for all men on board ships entering the 
foreign trade who are American citizens to join this 


naval reserve. 


‘Transfer Facilities at Marine Terminals 


Plans and Designs for Equipment for Economical Load= 
ing and Discharging of Vessels at Marine Terminals 


BY H. MCL. 
At marine terminals the most important feature of 
operating conditions is to secure the utmost speed of dis- 
charging and loading the vessels. After this comes 
economy, which, however, is often sacrificed by the em- 
ployment of many men, chiefly in handling, to obtain this 
desired rapidity. These two features can only be secured 
by correctly planning the terminal with this end in view. 
To produce successful results, it is essential that there 
should be a personal knowledge of what has been success- 
fully accomplished elsewhere, particularly at foreign con- 
tinental ports, with special reference to the specifications, 
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Fig. 1— Traveling Jib Cranes Spanning Quay Wall Along River 
Weser at Bremen, Germany, for Transferring Freight to Distribut- 
ing Shed or Cars, and the Reverse Movement 


and to the guarantees of performance required by port 
authorities from the foreign manufacturers. It is difficult 
to obtain this information by reading, as in the little 
available literature much is obscured. To this must be 
added an acquaintance with the best American operating 
conditions which is possessed by many transportation 
superintendents and foremen. Unless there is this knowl- 
edge of foreign terminal conditions, of foreign package 
freight transferring and handling machinery, combined 
with an acquaintance with the operating methods in the 
United States, it is difficult to obtain speed and economy 
without congestion. To this lack of knowledge and ex- 
perience has been due the unsatisfactory freight handling 
at terminals in this country. Marine terminal engineering 
should be founded upon world-wide knowledge and should 
not be provincial. 


DEFINITIONS 
Transference.—Vhe direct movement between the ves- 
sel and the shore, in either direction, may be termed 
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HARDING * 


cargo-transference, and with this be combined 
assorting. 

Handling—TVhe freight movements in the vessel, or, 
upon the pier or within the shed, may be designated as 
“cargo handling.’ The handling movements. may be 
divided into assorting, distributing and tiering, according 
to consignments. In the discharging movement for for- 
eign commerce, the cargoes are generally lifted vertically 


by the ship’s winch or by traveling gantry jib cranes. 


may 


Fig. 2.—Rear of Distributing Shed, Showing Cranes for Trans- 
ferring Freight by Direct Movement to Long-Storage Warehouse, 
Cars, Drays or Motor Trucks 


Methods—Vhe fall rope of the winch is attached to a 
first boom, from the hook of which the draft is transferred 
by burtoning to the fall rope of a second boom and by it 
lowered to the side of the pier, whereby two drafts are 
in transference at the same time. The movement from 
the hold of the vessel to the pier is practically continuous. 

In some cases the draft is burtoned to a fall rope 
suspended from the roof of the shed, attached to a second 
winch located within the shed or upon the pier, or else 
burtoned to the hook of a gantry jib crane or to the hook 
of an overhead traveling electric hoist. 


MECHANICAL TRANSFERENCE Costs 


If the gantry jib crane by itself raises the load from 
the vessel’s hold, and deposits it upon the pier, or burtons 
it to hook of the traveling hoists, the cost of the mechani- 
cal movement of transference only, not including handling 
either within the ship or on the shore, with full loads, may 
about three cents (0/11%) per ton. 
be by one winch on the ship and 
shore the cost will be increased to 


be taken as averaging 
If the transference 
another winch on the 
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Note Absence 


Fig. 3.—Typical Waterfront at New Orleans. 
of Railway Tracks, Necessitating Trucking of Freight a Distance 


of 100 to 200 Feet to Railway Cars. Outbound Cargoes, Instead 
of Being Swung by One Movement from Car to Vessel at a Cost 
Between 3 and 6 Cents (0/1!4 and 0/3) per Ton, Cost Between 
25 and 35 Cents (1/0!4 and 1/5!) per Ton or More for Hand- 
ling. For Loading 1000 Tons of Freight this Represents an Un- 
necessary Cost of $3,000 (£616). The Condition of the Wharf, 
and Especially of the Decayed “String Piece, Is Noticeable and 
Should Be Compared with the Concrete Quay Walls Illustrated in 
this Article 


between five and six cents (0/2% and 0/3) per ton, there 
being two winch crews. 

If one mark only is raised at a draft, by which is ac- 
complished the assorting, the above figures of three cents 
and six cents. (0/1% and 0/3) may each be doubled, 
respectively, to six cents and twelve cents (0/3 and 0/6). 

As the gantry jib crane can serve a greater area, and 
“prevent congestion at the place of deposition,by serving 
a greater area than is possible by the ship winches, data 
will be given concerning the performance of these gantry 
cranes. 


CRANE TRANSFERRING CAPACITY 


Were it not for the hoisting of drafts of only one con- 
signment, by which assorting is done, then from five 
hatches of a freighter with two cranes at each hatch, and 
with full loads, it would be possible to transfer 640 to 800 
tons per hour. As most outbound freight from port to 
port requires no assorting, full transferring capacity can 
be attained. 


Fig. 4.—Unloading Vessel at New Orleans. 
Manual Labor Up Inclined Aprons 


Cargo Moved by 
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ASSORTING 

On account of transferring only one mark or consign- 
ment in each draft, thereby accomplishing the assorting, 
there would average 400 tons per hour, this lesser amount 
being due to the average lighter loads. It is, therefore, 
possible to transfer mechanically between vessel and shore 
between 640 and 400 tons per hour at a cost from three 
to ten cents (0/1% to 0/5) per ton for the movements of 
transference by machinery. If assorting is done after 
transference, the cost for assorting alone will average 
from thirteen to sixteen cents (0/61% to 0/8) a ton. 

The handling or the second movements of distributing 
and tiering, the assorting having been accomplished, can 
be done best by machinery. 


Fig. 5.—Steel Shed Filled (>?) Only 5 Feet High Indicates 


Lack of Co-Ordination Between Vessel and Car. Cargo Deposited 
_on Quay by Ship’s Boom Must Be Trucked Through One and 
§, Sometimes Two Sheds to the Railway Cars 


Manuav Lagor Costs 
The cost for manual labor for distributing and tiering 
will be from twenty-nine to thirty-six cents (1/21% to 1/6) 
per ton, including the handling in the hold. This varia- 
tion, as in other cases, is due to the character of the cargo 
and the number of marks. 


MecHANICAL HANDLING Costs 


By mechanical handling by overhead traveling hoists 
for ‘distribution and tiering, and the use of motor trucks 
for longitudinal distances, the cost can be reduced to 
twelve to fifteen cents (0/6 to 0/72) per ton. 

HATCHES 


THROUGH OVERALL 


The vertical movement, as lifting, in regard to speed 
and economy, is of more importance than Horizontal floor 
movement. This 640 to 400 tons per hour, through the 
overall hatchways, at a total cost from fifteen to twenty 
cents (0/714 to 0/10) per ton.can only be attained, as 
already stated, by correct planning. 


Stmp—E Port TRANSFERENCE 

With domestic commerce, carried largely by coastwise 
steamships, there has grown up the idea that speed and 
economy have been secured by transferring the freight 
by manual labor through side ports, or that in any event 
there is greater speed. 

The origin of this practice was largely due to the 
passengers and freight being combined in the same ves- 
sel. As many large overall hatchways would interfere 
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with stateroom and saloon space, the side port transfer- 
ence was evolved. ; 

As to the question of speed and economy the following 
is quoted from a report of the United States Government 
(House Document) prepared under the direction of the 
War Department: 

“Along the Mississippi River, at the harbor of New 
Orleans, there is allotted to one steamship company a 
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(tiering) in the sheds. The vessel was loaded with 2,831 
tons in twenty-one and one-half working hours, or an 
average of 131 tons per hour, employing 200 men. The 
cargo consisted of miscellaneous package freight, and 
five ramps were used. The cost per ton was seventy cents 
(2/11) in this instance. 

The average tonnage per lineal foot per year was 276.75 
tons, which is excellent for manual labor. The following 


Fig. 5.—Views of Various Types of Full Arch and Half Arch Traveling Gantry Cranes Operating on Concrete Quay Walls Trans- 
ferring Miscellaneous Freight Between Vessels and Cars or Shed 


lineal berthing frontage of 2,100 feet extending from 
Dumaine to Conti streets, capable of accommodating four 
450-foot vessels. 

“There is a total of 209,680 square feet with sheds 141 
or 80 feet in width. 

“For the year 1912 the tonnage transferred and handled 
was 581,172 tons. 

“The average cost through side ports for the year 1910 
was 54.85 cents (2/3.4) per ton of 2,000 pounds on a 
basis of thirty cents (1/3) per hour for manual labor. 
Forty cents (1/8) per hour is paid for night and Sunday 
labor. The average time of loading and discharging is 
125 tons per hour.” 

The utmost expedition is illustrated by citing the par- 
ticular case of one steamship which was docked at 8:30 
A. M., Jan. 25, 1913, and discharged through side ports 
1,725 tons in eleven and one-half working hours, or an 
average of about 150 tons per hour, employing 355 men. 
This service included assorting, distributing and piling 


are lineal foot tonnage transferences per year for several 
foreign cities: 

Bordeaux, 447 tons; Havre, 476 tons, and Marseilles, 
564 tons. 

The figures from New Orleans should be compared with 
figures of the official tests made by the port authorities 
of Montevideo, Argentine Republic, South America, as to 
hourly transferring capacity. The tests were made to 
decide as to the purchase of additional traveling gantry 
cranes. ; 

These figures represented such satisfactory working of 
twenty traveling gantry jib cranes that an additional 
order was given for thirteen more cranes for the same 
harbor. 
Costs oF TRANSFERRING, FREIGHT AT MONTEVIDEO 

Capacity of cranes, 5,000 Kg = 11,025 pounds; lifting 
speed at full load = 24 meters = 79 feet per minute; 
revolving 114 times per minute, equal to 130 feet at the 
hook. 


—— 
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The current consumption is figured for a cycle, consist- 
ing of the following movements: 

Lifting 11,025 pounds out of the vessel 25.5 feet, revolv- 
ing the crane through 120 degrees, lowering the load to 
the wharf, lifting the empty hook, revolving the crane 
120 degrees to its original position and lowering the hook 
to the position from which it started. This was repeated 
a large number of times to get the average time per cycle. 

The consumption of current at 500 volts D. C. was found 
to be 250 watt hours. At a cost of the current of three 
cents (0/1%) per kilowatt hour, the cost of moving 11,025 
pounds through the above-mentioned cycle would be 


2,000 X .75 


250 <3 — 75 cents (3/1%), or = .14 cents 
T1025 
(0/0.07) per ton of 2,000 pounds. 

The time for one cycle was 70 seconds, to which 20 
seconds were added for attaching and detaching the load, 
therefore the crane made 40 cycles per hour, making an 

2,205 
output of 5 xX 40 


= 220 tons per hour of 2,000 
2,000 

pounds for one crane. 

2,200 tons per hour. 

These are official tests and guaranteed by the manu- 
facturers. Instead of five-ton cranes, of which thirty- 
three of this type were installed at Montevideo, it is pre- 
ferred to use two-ton cranes, with a reserve capacity and 
with the load of two tons at 160 to 180 feet per minute. 
Twenty-five hundred to 3,000 pounds at 180 to 240 feet 
per minute are common, and in the latest examples at 
Marseilles there were 300 feet per minute. It will be 
noticed that two tons at 180 feet per minute would ap- 
proximate four tons at 79 feet per minute. The 640 tons 
per hour, as given, is, in comparison with the possible 
2,200 tons per hour, conservative; and yet how great 
the 640 tons per hour, through the overall hatches, is to 
the maximum 150 tons per hour through the side ports, 
in the Federal Government Report as to New Orleans! 

The three cents (0/1%) per ton is divided approxi- 
mately into one cent (0/o%) for current, one cent 
(0/oY%) for labor and one cent (0/o%) for amortization, 
interest and maintenance. 

The above indicates most liberal figures for transference 
and are applied to the conditions in the United States. 
The total cost of mechanical transferring and mechanical 
handling through overall ports may be taken on the aver- 
age from twelve to fifteen cents (0/6 to 0/7%) per ton, 
as compared with twenty-nine to thirty-six cents (1/2% 
to 1/6) per ton by manual labor through overall ports, 
and with forty-five to fifty-five cents (1/10%4 to 2/3%) 
per ton through side ports by manual labor. 


That with ten cranes would be 


MoveMENT OF CARGO TO WAREHOUSE 


There is another movement of a portion of the cargo, 
viz., to the warehouse for long storage. If the inbound 
cargo be not removed from the pier or quay shed after, 
forty-eight or seventy-two hours of free holding, it is 
then removed to the warehouse for long storage, the ex- 
pense for moving and storage being at the expense of 
the shipper or consignee. There are, in addition, trans- 
ference to other vessels, to cars and drays, both in load- 
ing and unloading. 
of transferring and handling capacity and the costs, the 
plan of the terminal and the design and adaptation of 
the machinery are all important. 

To illustrate one form of layout used extensively and 
efficiently on quays abroad, the accompanying illustrations 
are reproduced from photographs taken by the author: 
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To obtain the figures given above | 
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Figs. 1 and 2 show the quay, the shed and the warehouse 
of a foreign installation. Terminals in the United States, 
if equipped with the latest electric cranes and overhead 
traveling hoists, adapted to American operating condi- 
tions, both for transferring and handling, will fulfill the 
exacting conditions of speed and economy of package 
freight handling. 

Fig. 1, taken on the Weser River, shows a concrete and 
stone quay wall, upon which is one crane rail, a half arch 
traveling gantry jib crane with its other supporting rail 
attached to the front of the shed, two railway tracks, 
and the front of the handling shed. The crane is 
hydraulic, but according to the latest practice, electric 
cranes are preferred to hydraulic. To obtain a better 
supervision of the hoisting and conveying movements 
the cab is now placed up in the jib members and moves 
with the jib of the crane. In many cases electric quay 
capstans are used for moving cars and vessels. 

The platform in front of the shed, raised to the level 
of the railroad car floor with the shed floor at the same 
level, would be suitable if cranes alone are to be em- 
ployed. The platform, however, would prove a barrier 
if the two-wheeled hand trucks or the small four-wheeled 
motor trucks should be used. It is preferable to have no 
raised platform, and the shed floor to be only a few inches 
above the level of the quay. 

On account of the increasing use of the large motor 
trucks, in the place of horse drays and even railway cars, 
the space between the shed and the quay wall should be 
paved and the railway tracks should be flush with the 
surface of the pavement. 

Fig. 2 shows the rear of the same shed, the to-be- 
discarded platform, the two railway tracks, which are 
here even with the surface of the pavement and the 
roadway for drays or motor trucks which can traverse 
any portion of the way between the shed and the ware- 
house. 

It will be noticed that the half-arch hydraulic cranes 
are here not movable, possibly due to the difficulty of 
obtaining easy water connections with moving cranes. 
The number of cranes is more than would be required if 
the traveling electric cranes had been installed—probably 
double. 

These cranes are of the half-arch gantry type of from 
two to three tons. The full-arch traveling jib cranes are 
preferable here, as such cranes can travel by their own 
power to other places on the quay where there are no 
sheds and where it is desired to transfer bulk material 
or single commodities not affected by climatic conditions. 

Behind the roadway are the warehouses, which, though 
built for and used only for warehousing, have an im- 
pressive and pleasing architectural effect. 


Inpounp Carco MoveMENTS 

From the ocean steamship, from the barge or Rhine- 
boat, by means of the cranes, the drafts are raised and 
swung to the car or to the floor of the shed or upon a 
platform extending out from the front of the shed. UGE $e 
is necessary to distribute according to consignments and 
then ship, this distribution is done within the shed and 
delivered to the cars located at the rear or in some cases 
in front of the shed. After the designated time (it may 
be forty-eight or seventy-two hours) the freight is swung 
by one movement of the crane from the shed to the plat- 
forms in front of any floor of the warehouse. 

Outbound freight, generally not requiring assorting, is 
swung directly from the cars into the hold of the vessel 
by the cranes, or, if in the shed, similarly from the shed 
to the vessel. 
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CONCLUSIONS 

First—In the plan of a similar terminal, the salient 
features are the nearly vertical quay walls, the quay with 
its railway tracks and cranes, then the shed mechanically 
equipped and directly behind the shed the railway tracks, 
the roadway, the cranes and the warehouses. 

Second.—The length of the shed should be about the 
same as that of the largest freighter, its width such 
that it will have a holding capacity with high tiering for 
the full inbound and outbound cargo of such a freighter. 

Third.—On a projecting pier the shed should be in the 
center of the pier with ample space between the shed and 
the pier wall on each side. 

Fourth.—The warehouses should be upon the shore and 
from four to six stories in height. 

Fifth—Unless a marine terminal is planned and de- 
signed for the installation of mechanical appliances, it 
will be almost impossible to secure the maximum me- 
chanical efficiency. 

Sixth.—By equipping a correctly planned terminal with 
properly designed mechanical appliances, the utilization 
of the whole terminal can be at least doubled. 


Electric Trucking at the New York 
Terminal of the Southern Pacific 
Steamship Company 


Savings of 78 percent in the cost of labor in transfer- 
ring freight a distance of 1,000 feet on the Southern 
Pacific piers in New York were effected by the sub- 
stitution of electric storage battery trucks for the hand 
trucks formerly used. Eighteen electric trucks were in- 
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manufactured by C. W. Hunt & Co., Inc., New Brighton, 
N. Y., having a clear platform of 4 by 7% feet, or large 
enough to hold six barrels on end with strength sufficient 
to carry 100 percent overloads when occasion demands. 
The trucks have a speed range of from 114 to ro miles 
per hour. In brief, the two-ton “Hunt” truck can carry 
ten times the average load at four times the speed of a 
hand truck. 

The following data compiled on actual operating costs 
give some indication of the vast improvement which has 
been made by the adoption of this method of handling 
freight at this terminal. The operating record established 
at the Southern Pacific pier No. 49 consisted of carrying 
3,700 barrels of oil and rosin (400 of rosin) from pier 49 
to the “farm,” a round-trip distance of 2,000 feet per 
load in a total working time of 10 hours, employing 22 
men; 12 men loading, 6 men operating trucks and 4 men 
unloading. The labor cost per ton amounted to .0775, as 
compared with .354 per ton for hand trucking, making a 
saving of .276 per ton, or 78 percent. 

The trucks were loaded by sliding the barrels on skid- 
ways direct from the ship to the truck, and they were 
unloaded by rolling the barrels off on skids. Each truck 
carried 616 barrels, or a total weight of 142 tons, a dis- 
tance of 39 miles in 10 hours. Each truck weighs 2,200 
pounds, the battery consisting of 36 A-4 Edison cells of 
160 amperes. The trucks were charged for one hour at 
noon. : 


ANNUAL MeEETING OF THE INSTITUTION oF NAVAL 


Arcuitects.—The annual meeting of the Institution of 
Naval Architects will be held on March 24 and 25 in the 
Hall of the Royal Society of Arts, John street, Adelphi, 


Fig. 1.—Electric Trucks Handling Freight at Southern Pacific 


Piers 


stalled on these piers a year ago and now form a per- 
manent part of the freight handling apparatus at this 
terminal. 

The requirements at the Southern Pacific New York 
terminal are unlike those at many other steamship piers, 
in that the waterfront holdings of the Southern Pacific 
Steamship Company embody four piers, each 750 feet 
long by 125 feet wide with a total street frontage or 
“farm” 1,490 feet long by 50 feet wide, the latter area 
being used for the temporary storage of barrels of oil, 
rosin and molasses. The round-trip distances that a truck 
must make between the ship and the “farm” averages 
between 1,500 and 2,000 feet, and the distances from the 
ship to different points within the various pier sheds vary 
from 200 to 1,000 feet. The trucks are subject to rough 
service and are operated by longshoremen. 

The trick installed is a two-ton capacity “Hunt” truck, 


Fig. 2—“Hunt” Two-Ton Electric Storage Battery Truck 


London, W. C. Owing to the continuance of the war, the 
customary entertainments will be omitted. 


MontTHLY SHIPBUILDING REeport.—The Bureau of Navi- 
gation, Department of Commerce, reports 32° sailing, 
steam and unrigged vessels of 12,258 gross tons built and 
officially numbered in the United States during the month 
of January. Four of these vessels, aggregating 9,033 
gross tons, were steel steamships, the largest being the 
Northern Pacific, built by the William Cramp & Sons 
Ship and Engine Building Company, Philadelphia, Pa., 
for the Spokane, Portland & Seattle Railroad Company. 


CorrecTion.—On page 94 of our February issue the 
name of the inventor of patent 1,116,724 is erroneously 
given as Frank Nicholas. This should read as Frank 
Nichols, of Munroe, New York. 
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Freight Handling at Railway Marine 
Terminals 


BY G. A. HARDY * 


In an article contributed by the writer to this magazine 
a year ago, the design of a warehouse and dock in combi- 
nation with traveling cranes inside and gantry cranes out- 
side was shown. Since the previous article was published, 
railway and steamship men have suggested certain 
changes which are embodied in the sketch shown here- 
with. 

It appears that many steamship lines only accept freight 
which can be handled by the ship’s hoisting machinery. 
The ships are arranged so that the crew handle the freight 
in and out of the vessel, taking it from the wharf and 
depositing it in the hold of the ship, and when arriving 
at the destination, taking it from the hold and laying it 
on the wharf alongside. 

Wherever this arrangement prevails it is advisable that 
the booms of the cranes and the legs of the gantry cranes 
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above, with draw bridges, or drop bridges, at convenient 
points. 

This arrangement also provides a roadway down the 
side of the wharf over which drays can deliver heavy 
package freight directly under the ship’s cargo boom, thus 
doing away with another handling. There is no neces- 
sity of running teams through the covered portion of the 
dock. This will appeal strongly to anyone who has visited 
an old dock where drays and carriages run: down the 
full length inside. The floor of the warehouse can be 
kept absolutely clean, and many of the disagreeable odors 
unavoidable where horses are used in a closed building 
are absolutely avoided. 

Heavy package freight or machinery deposited on the 
dock from the boat, which is not subject to damage by 
weather, can be allowed to remain for transshipment, or 
until it is hauled away, and when hauled away the gantry 
cranes can be used to load it on the trucks. 

A further development for the rapid handling of pack- 
age freight, such as grain in sacks, cotton or other mer- 
chandise in bales, such as jute, hemp, etc., where the 


__ 35 to 40 
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Arrangement of Steamship Pier, With Overhead and Gantry Traveling Cranes, for Handling Freight 


on the wharf shall be set back from the edge of the 
wharf so that there is no possible danger of interference 
with the rigging of the ship during docking, or with the 
ship’s derricks in loading and unloading. This arrange- 
ment is shown in the sketch. 

Railroad engineers have also suggested that the 
handling of freight can be greatly expedited by depress- 
ing the tracks to the level of the floor of the warehouse 
and the level of the wharf alongside. This practice is 
regularly followed in all the large freight terminals, and 
with this arrangement the package freight arriving in 
box cars can be easily trucked from the cars to the wharf 
and there picked up by the ship’s derrick. Small pack- 
age freight, placed by the ship on the wharf, can be 
trucked into cars for reshipment, without the use of the 
crane; and where merchandise arrives in box cars which 
is to be stored in the warehouse pending ‘the arrival of 
the steamer this arrangement facilitates the handling of 
it materially. 

By a suitable arrangement of bridges, which can be 
arranged to be operated electrically, package freight can 
be trucked back and forth from warehouse to ship, or 
from wharf to warehouse. With this arrangement electric 
storage hattery trucks can be brought to the side of the 
ship and small package freight delivered therefrom 
directly to the ship's derrick without another handling. 
Freight taken from the hold of the ship can be dropped 
on these trucks, thus doing away with one handling. The 
storage battery trucks can then take the freight from the 
warehouse, the depressed tracks being provided, as stated 


* Whiting Foundry Equipment Company, Harvey, III. 


entire contents of the cargo consists of packages or bales 
of practically the same size, would be an arrangement 
of a belt conveyor or moving sidewalk whereby the neces- 
sity of trucking from the wharf to the warehouse would 
be done away with by depositing the packages direetly 
from the ship on the conveyor; this conveyor to be ar- 
ranged to reverse so that packages to be delivered from 
pier to ship could be rapidly conveyed to ship’s side. A 
movable arrangement of this kind could be installed on 
a pier equipped as shown in the sketch, and handled by 
the gantry cranes. 


Handling Cotton with Electric Freight 
Trucks at Galveston 


The success of the electric industrial truck as a sub- 
stitute for the hand truck on steamship piers has already 
been noted in these columns, but the application of the 
“electric stevedore” to the handling of cotton at the com- 
press may be something new to most of our readers. The 
Merchants & Planters’ Cotton Compress and Warehouse 
Company, of Galveston, has a plant involving 28 storage 
compartments, an immense compress room, and 4 class- 
ing sheds, the total storage capacity being 100,000 bales. 
Approximately 300,000 bales are handled through the 
plant annually. The power trucking test made at this 
plant was probably the first of its kind. 

A general vehicle electric freight truck with a 1o-foot 
platform, manufactured by the General Vehicle Company, 
Inc., Long Island City, N. Y., was placed in service at 
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this plant on November 30, 1914, and all that day the 
truck averaged 25,000 pounds of material in the shape | 
of “flat” bales of cotton per hour, over a 600-foot haul on 
a shell roadway. That is, over 40 bales of cotton were 
loaded, hauled 600 feet on shell roads, unloaded, and the 
truck returned light each trip for every hour of the work- 
ing day. 

“This service represents the work of eight men for the 
same period of time, using hand trucks,” states H. J. Jé 
Runge, Jr., a local engineer, “therefore cost of handling 
by ‘dragging’ would have required eight men for one- 
third hour at 25 cents (1/o%) per hour, or $2.65 
(11/o%). The cost of operating truck is about 50 cents 
(2/1) per hour. Net saving effected by truck, $2.15 
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(8/11%). We expect to be able to show a net saving 
of $15 (3/2/6) per day through the use of the industrial 
truck.” 

When the enormous number of hand trucks in use at 
even the cotton ports of this country is taken into con- 
sideration, the opportunity for economies through the use 
of these “electric stevedores’ becomes apparent and the 
compactness and flexibility of the elecertic make its use 
not only possible but advisable in freight terminals and 
manufacturing plants throughout the country. The use of 
such trucks is rapidly expanding, there being between 
two and three thousand already in use. 

It has for many years been the aim of the General 
Vehicle Company to simplify the construction and hence 
the operation of all its vehicles. The truck has single 
reduction gearing, doing away with chains, internal gears 
and universal joints, etc. Self-lubricating roller bearings 
are used. The controller is enclosed and the automatic 
cut-off switches minimize accident. One handle is used 
as controller lever, and the other handle for steering. 
The controller returns to neutral as the hand is removed 
from the lever. The cut-off switch cuts off the power 
when the foot is removed from the brake pedal. In other 
words, the driver applies the brake simply by releasing 
the pedal with his foot, and as he releases the pedal the 
power is cut off automatically. The simplicity of opera- 
tion does away with the necessity for hiring expensive 
operators, the average freight handler, colored or white, 
being taught, it is claimed, to operate the truck success- 
fully, even in congested plants or terminals, in about 24 
hours, 
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Fig. 1.—Proposed Arrangement for Equipping Steamship Pier with Portable Freight Conveyors 


Steamboat 
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Unloading Cargoes by Portable Machines 

The recent installation of portable and sectional un- 
loading and conveying machinery by the Board of Com- 
missioners of the Port of New Orleans warrants a care- 
ful consideration of the economic value of this type of 
equipment by engineers having charge of the work of 
unloading large quantities of materials from boats or cars. 
The problem presented in New Orleans was to cheapen 
and expedite the work of steamboat discharging and load- 
ing up and down a planked 20 percent grade 60 feet long, 
and delivering the packages to varying heights from the 


Fig. 2—Conveying Cargo Up 20 Percent Grade by Manual 


abor 


Fig. 4.—Cargo Loaded on Portable Conveyor at Ship’s Hatch 
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loading of hand trucks to the top of a pile on a motor 
truck. The problem also included loading and discharg- 
ing steamships, transferring the freight between shed and 
deck practically on the level, but providing for the varying 
heights of decks, due to loading or water level. Further, 
the machines were to be arranged to be easily moved 
from one warehouse to another, or to be taken out of the 
way when not in use. The materials to be handled con- 
sisted of bags of rice, flour, coffee, Cuban sugar, cement, 
bales of cotton, cases of canned goods of various sizes, 
loose castings and machine parts and casks of molasses, 
the pieces running in weight from 95 to 700 pounds and 
varying as greatly in bulk and shape. 

The successful installation, made by the Brown Portable 
Elevator Company, of Chicago, consists essentially of 
two conveyors, one of the apron type for handling the 
bags, boxes and loose parts; the other of a “‘drop-axle” 
type, for handling the cotton bales and molasses casks. 
The former is of medium-weight construction and the 
latter of much heavier construction. The accompanying 
illustrations show the lighter conveyor; the other differing 
from this in general appearance only in the heavier type 
of construction. 

It will be seen that the conveyor is made up of a num- 
ber of sections, supported and connected by platforms, 
some of which carry the power units. The power is dis- 
tributed over two, and in the case of the heavier machine, 
over three electric motors, instead of driving the entire 
equipment by one motor, as this simplifies the problem 
of portability. A light, portable crane, shown back of 
the machine in Fig. 5, is provided, and by using this, one 
or two men can disconnect all the sections and place them 
on the ground ready for moving in a few minutes, and 


Fig. 5.—Transferring Cargo from Ship to Shed on Portable 
Conveyor 
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Fig. 6.—Shed End of Portable Conveyor, Elevating Cargo for 
Tiering 
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the whole equipment can then be drawn from place to 
place by the motor trucks. In the design of this equip- 


ment the Brown Portable Elevator Company took into 
consideration the fact that every 


steamboat is already 


Fig. 7.—Brown Portable Conveyor at Decazeville, France 


equipped with hoisting gear, so instead of attempting to 
bring the packages out of the hold, the ship’s gear is used, 
which brings up a number of packages at a time, deliver- 
ing them on a table on the deck, from which four men 
pass them to the conveyor. 

The conveyor has a guaranteed capacity of approxi- 
mately a ton a minute; and in actual work in its initial 
tests it was operated for five days hauling cement up the 
20 percent grade of the Poydras street wharf, and ex- 
ceeded this guaranteed capacity. Following this, it was 


Fig. 8—Brown-Portable Installation in Baltimore. 


operated for three days on coffee, then followed lots of 
boxes, miscellaneous packages, loose singletrees and other 
hardware, and within five minutes after the completion 
of this work it was reversed and goo bags of rice-hulls 
were taken aboard the barge. 

The large machine in its first tests carried cotton bales 
of 650-pounds weight up the grade, delivering on trucks 
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inside the warehouse, a distance of 100 feet from the 
steamer, at a rate varying from 206 bales the first hour 
gradually up to 300 bales per hour, which is the physical 
limit for feeding and disposing of the bales. This rate 


Fig. 9.—Unloading Cement Steamer on Lake Erie with 
Brown Portable Conveyor, with One-Half the Labor and in 
One-Third the Time Required for Unloading by Hand 


of handling not only reduces the cost by more than 50 
percent, but it expedites it to such an extent that ex- 
ceedingly little time is lost in the work of loading and 
unloading. . 
While this New Orleans equipment is a typical example 
of how the Brown Portable Elevator Company is solving 


This Equipment Takes the Bags Out of the 
Boat, Across the Warehouse and Piles Them to Any Height Desired, Without Any Intermediate Han- 
dling, Saving the Cost of Fifteen Laborers, Reducing the Time of Unloading One-Third, Overcoming 
the Confusion Caused by Truckers, and Making Valuable Much Hitherto Wasted Space 


some of the difficult conveying problems presented in 
terminal work, this company has been successful in 
placing machines in all parts of the world, and on account 
of the flexibility of their system it has been adapted with 
success to the handling of a great variety of packages 
ranging in weight from flour in 14-pound paper bags to 
bulky bales of scrap paper of 1,000 pounds. 


Reservoir Effects in Freight Movements 


Function of the Warehouse in Intermittent Movement of Freight—Exten= 
sion of the Reservoir Principle to Mechanical Freight Handling Systems 


BY ROBERT H, ROGERS * 


In mechanics, wherever power is applied intermittently 
and a constant effect is desired or where both power ap- 
plied and power transmitted are intermittent or varying, 
a flywheel is interposed for the purpose of reserving the 
surplus power and returning same to the system whenever 
the demand exceeds the supply. The flywheel storage 
capacity tides the system over its deficient moments. 

In like manner, in transportation, the great warehouse 
systems of the coast cities and of cities bordering on great 
productive areas are designed to smooth out the peaks 
and valleys of supply and demand. The warehouses are 
constantly filling or discharging, completely or in part, 


Tue Pirr SHep A NECESSARY RESERVOIR 

A prominent example of an unavoidable reservoir in 
freight traffic is the class made up of the pier shed of the 
seaport and the railroad freight house. These come closer 
to the main. current and are exceedingly numerous and 
vary greatly in size and manner of performing their 
duties. Primarily, they smooth out the misses that occur 
between two or more intermittent carriers, standing, as 
they do, at the point where the freight is shifted from 
one form of carrier to another. ‘They are, essentially, 
flywheels receiving impulses and delivering impulses re- 
modeled as required for the moment. 


Fig. 1.—Ships Aggregating Three Million Cubic Feet Capacity Can Dock in This Slip at Once 


to break the abruptness of commercial changes and are 
therefore valuable fixtures in the broad equipment of the 
traffic world. 

The actual physical work required in the constant filling 
and emptying of these immense cellular reservoirs, the 
apparatus needed and used, as well as the proper co- 
ordination of the various systems of transferring, elevat- 
ing and storing present an abundant field for study, and 
one in which the reward is certain and remunerative. 

In a few instances very good results have been at- 
tained in the matter of service to warehouses, and in one 
case there is a great system of warehouses under con- 
struction for which the manner and means of all freight 
movements involved have been carefully laid out in ad- 
vance and the entire design bent to make every movement 
simple, inexpensive and rapid. It is expected that this 
work, when completed, will prove beyond the shadow of 
a doubt that warehouses should be designed around the 
transportation facilities rather than to install the trans- 
portation facilities by a series of compromises after the 
warehouses are built. 


* Consulting Engineer, General Electric Company, Schenectady, N. Y. 


Freight almost never, however desirable, passes directly 
from dray to car, from car to ship, from ship to car, 
or car to dray; always there is at least the freight house 
or wharf interposed. To ignore or to eliminate this es- 
sential element in plans is to insure defeat. Admitting 
the necessity of these pools, it is best to work them into 
the scheme to advantage and amplify their usefulness. 

Transfer terminals of the railroads, when less than car- 
load lots of package freight are transferred from car to 
car, do not act as reservoirs, for in modern freight prac- 
tice the freight is not put down at all from car to car. 
This is so conspicuous an exception that it goes far to 
prove the rule. 

A continuous contact of years with terminals has so 
far failed to show an instance of package freight, other 
than perishable fruit, passing directly from ship to car or 
vice versa. There is the fact that freight cars bring small 
loads intermittently from many points, while the hold of 
a great ship requires an enormous amount of freight 
practically all at once to satisfy its appetite—hence the 
pier shed becomes an accumulator as a more economic 
principle than holding the ship for the leisurely arrival 
of its outward cargo. 
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Another consideration of a purely business nature adds 
to the certainty and perpetuity of the intermediate storage, 
and that is the matter of checking, weighing, inspecting, 
sampling, recoopering, etc. To the engineer it would seem 
as though much of this mauling and man-handling of 
freight could be avoided or done once for all by some 
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but practice with many old and modern methods and de- 
vices has proved again and again that whenever two 
system or devices are working in series and one or both 
are of a pulsating or intermittent nature, a reservoir is in 
order at the junction to permit the full and steady opera- 
tion of the whole system without delays and congestion. 


Fig, 2.—Freight Warehouses at the Seaboard Have a Broad Economic Value 


mutual agreement. This phase of freight handling could 
well form a chapter by itself, for the disturbance recurs 
at every turn and twist of the traffic and must greatly 
affect the overall cost of transportation, as it surely does 
the dispatch. 

Having brought attention to the principal reservoirs 
now existing and the why of their being, we will turn 
to the desirability of introducing still more pools, fly- 
wheels or reservoirs, as they may be called, where freight 
is actually being moved. This may seem a long way from 
the usual mode of attacking freight handling problems, 


Fig. 3.—Wharf Shed Filled with Lemon Cargo to Be Forwarded 
by Rail 


ResERvoIRS IN MrcHaANICAL FreicHT HANDLING SYSTEMS 

As an illustration, a coffee ship is discharging by means 
of two whips in series onto small four-wheeled hand 
trucks. Enough hand trucks and crews are provided to 
haul away the output of the whips; but due to the human 
equation, the trucks become grouped, so that at times they 
wait in line for their loads, only later to leave the ship 
unserved, and the whips must wait for the return of the 
head of the line. This state of affairs is shown by the 
two sling loads on deck in Fig. 5, but, unfortunately, the 
picture does not show the idle gang in the hold. A sloping 


Fig. 4.—Portable Conveyors Furnish a Reservoir Effect by Virtue 
of Their Capacity 
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stage of two or three truck loads capacity eliminated 
this trouble and boosted the output to the limit of the 
whips. In this connection it may be mentioned that a port- 
able conveyor offers a still better solution, first, because 


it affords a continuous instead of an intermittent service, 


and second, because it is inherently a reservoir by virtue 
of its surface velocity being greater than the feeding 


Fig. 5.—Lack of Reservoir Between Systems Handicaps the 
Work of Discharging 


capacity of the whips, thus constantly presenting a clean 
surface alongside the hatch. 

In a case where a portable conveyor was used to bring 
cement from a barge up a levee bank to discharge onto 
industrial trucks for a rather long haul to various piles 
a similar scheme was adopted, as it was found necessary 
either frequently to stop the conveyor or litter the floor 
with cement, which interfered with the electric trucks. 
A smooth inclined stage of one and one-half truck-loads 
capacity furnished the needed flywheel effect, so that 
space was always available for discharging the conveyor 
and every truck found sufficient accumulation for quick 
loading. 

Another kind of conveying apparatus, namely the 


* popular. 
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tractor and trailers, has in itself considerable capacity 
by virtue of using three times as many trailers as are 
towed at one time by the tractor. 

An elaborate and expensive special freight handling 
machine is brought to mind, in this connection, the failure 
of which was largely brought about by the lack of any 
latitude at the discharge end. Mathematical precision 
was required of the operators at that end, hour after hour, 
and the eternal human equation not being timed by cams 
to function at precise instants over long periods of time, 
neatly wrecked the machine, repeatedly damaged the 
merchandise and made the work at that end very un- 
Neither was there any optional capacity pro- 
vided at the feeding end, and as a consequence the theo- 
retical and guaranteed capacity was quite impossible of 
attainment. 

Commerce is of a willful nature and its appurtenances 
have not been chosen and held onto through these many 
years without good reason. To attempt to regulate its 
comings and goings, its upstandings and downsettings, 
to accommodate the Utopian ideas of the remote designer 
is futile and harmful to the general spread of mechanics 
in freight handling. 

For a generation, probably, the general scheme of com- 
mercial and traffic inter-relations will change but little, 
and it is certain that much can be done to reduce costs and 
better dispatch by the use of machinery—if the present 
methods are carefully studied and the apparent handi- 
caps are circumvented and made to aid the work in hand. 


Marine Terminal Machinery 


BY HARRY SAWYER * 


While it seems probable that the near future will see 
rapid development in package freight handling machinery 
at our American ports, there has been but little progress 
during the past year to indicate the direction that develop- 
ment will take. A review of the situation and of the fac- 
tors that must enter into the solution of the problem may 
be of interest at the present time. ; 

Among the more important factors may be mentioned: 
Theoretical requirements, present American practices and 
development in foreign ports. If a clear analysis of our 
conditions and requirements could be made and complete 
independence of precedent be granted, the best results 
might be expected; but however much the engineer might 
like to attack the problem unhampered, he must recognize 
extraneous conditions which may prove to be the con- 
trolling factor. 

Many contend that the common method of handling 
freight by “burtoning,’ or swinging the load by the use 
of two lines, both operated by the ship’s winches, is the 
best. The tendency on the part of some to follow in the 
paths of European progress is seen in preliminary designs 
for American piers where the swinging crane mounted 
on the portal or semi-portal base is shown. But there 
are reasons why care should be exercised in this course: 
First, the crane equipment of European ports may not 
be the best for the conditions there existing; and, second, 
if well adapted to requirements, it still may not be suited 
to the needs of our American ports, where somewhat dif- 
ferent conditions are encountered. 


CRANES AT HAMBURG 


In Hamburg several hundred cranes of the semi-portal 
swinging type have been installed for handling miscel- 


* Consulting Engineer, The Shaw Electric Crane Company, Muskegon, 
Mich. 
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laneous cargo. This foreign port has been compared to © 


our American ports with parallels and contrasts to show 
that we should and should not so equip our marine termi- 
nals. Two local conditions are mentioned in explaining 
the extensive use of cranes in Hamburg, the great varia- 
tion in river stage which makes it difficult or impossible 
to handle freight to and from the quays with the ship’s 
tackle, and the use of barges that must travel under low 
canal bridges and cannot therefore carry masts for use 
in handling cargo. While these conditions do not obtain 
in all our American ports, they are not without parallels 
in this country. The New York State barge canal is 
spanned by bridges having a clearance of 15 feet 6 inches 
above high water, and barges using this canal will not 
carry masts. The tide variation in some of the Pacific 
Coast ports exceeds the variation in river stage at Ham- 
burg, reaching 20 feet at Panama, 17 feet in Puget Sound 
and 27 feet at Prince Rupert, B. C., and making cargo 
cranes a necessity. 

The question of whether handling machinery should be 
located on ship or on shore should not be determined by 
a comparison of the different classes of apparatus now 
in use, but rather by a comparison of the best of each class 
that can be constructed. As steam is the available power 
on ships and electric current on shore it becomes a ques- 
tion of steam winches on shipboard versus electric cranes 
and electric winches on the pier. If it is true that freight 
can be handled more economically in this country by the 
ship’s winches than in European ports with cranes, the 
explanation may be found in the type of crane there used. 
The objections to the swinging crane, including the con- 
tinued movement of heavy machinery and the long cir- 
cular path of the load with the resulting sway, are too 
well understood to need more than a mention here. Cranes 
are now built that rack the load out and in on a straight 
line, avoiding the objections mentioned above and retain- 
ing the advantage of being operated by one man. 


Tue Suip’s WINCH 


The steam winch on shipboard usually requires thiee 
men, one on each line and one at the engine. Electric 
winches for use in the pier shed, as generally constructed, 
follow somewhat blindly the type of the steam winch re- 
quiring two men to handle the two lines, but there is no 
apparent reason why the two lines cannot be wound on 
drums driven by independent motors and operated by 
one man. 

Cable ways have been suggested having one end an- 
chored to a post on deck and the other attached to the 
freight shed where hoisting and conveying machinery 
would be located. This scheme seems to be open to the 
objection that the cable would be tightened and slackened 
by movements of the ship resulting from rough water 
and changes in load and tide, unless automatic means were 
provided for keeping a uniform tension. Electric loading 
and unloading machinery is now in the formative stage 
and in the early part of that stage. The same cannot be 
said of the steam winches mounted on the ship’s deck. 
To consider the probable future of these two classes of 
machinery is by no means to indulge in idle speculation. 

The practice of putting the cargo handling machinery 
on the ship came about, of course, by necessity, because of 
the large number of ports entirely unequipped. Will this 
necessity perpetuate itself? And if the necessity is not 
perpetuated, will the practice continue through sheer 
inertia ? 

If an engineer had free hands, unhampered by existing 
equipment and prejudice, it would seem the common-sense 
plan to place the handling machinery on shore, rather than 
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load the ship down with deadweight, which serves no 
purpose during transit except to reduce its cargo-carrying 
and hence earning capacity. 

It would be revolutionary to strip existing ships of 
their cargo winches and equip all piers where they land 
with handling machinery; but considering that some piers 
are now so equipped and must be for reasons mentioned 
above, it seems possible that the change may come about 
by degrees, the steam winches on ships gradually giving 
way to the more economically operated, more easily con- 
trolled and not less rapid electric cranes and winches on 
shore. Comparing the electric winch and the overhead 
cargo crane, the winch has the advantage of adaptability 
to existing sheds. The crane, while requiring a shed con- 
structed to carry it and costing more per unit, has the 
advantage of economy of room, leaving the floor entirely 
unobstructed, and of being much more readily movable, 
reducing the number of units required. 


LocaTION OF FREIGHT SHED 


In Hamburg, as in many other European ports, the 
freight sheds are set back sufficiently from the edge of 
the piers or quays to provide room for one or more rail- 
road tracks, which are spanned by cranes. .In our most 
important port, New York, peculiar conditions are found. 
As most of the piers on Manhattan Island are without 
railroad connections, no tracks are provided, and sheds 
are built within four to six feet of the sides of the pier. 
There are reasons to believe that this New York type has 
had an undue influence on other American ports where 
conditions are quite different. 

There is not at the present time any accepted practice 
in this country in the location of tracks on piers. They 
are in some cases run through the center of the pier shed, 
in others outside of the shed along the side of the pier, 
and in some cases in both locations. Tracks through the 
center of the shed are usually depressed to bring the car 
floor approximately on a level with the shed floor, but 
there is no established practice in grade of tracks placed 
outside the shed. In our Pacific Coast ports may be found 
examples of the pier without railroad tracks alongside 
the shed, of the pier with one track, and of the pier with 
two tracks on each side. These outside tracks are in most 
cases flush with the pier deck, though in some cases de- 
pressed, and in some instances the track along one side 
of the pier is flush and that along the other side depressed. 

This difference in practice in the location and grade of 
tracks is probably justified in some cases by different local 
conditions, but in many others it seems to reflect the en- 
gineer’s opinion of the requirements of a business yet to 
be developed. There is not the same advantage of tracks 
along the side of our piers as there is in European ports, 
where open cars are used much more generally. Consider- 
ing the fact that consignments are often badly mixed*as 
they come from the ship’s hold, making it necessary to 
sort the freight before it is loaded into cars, and that 
much of that to be reshipped by rail must go in box cars 
which cannot be served by cranes or winches, a com- 
paratively small proportion of inbound miscellaneous 
cargo can be transferred directly from ship to cars. A 
larger proportion of outbound freight can be handled 
direct, as less sorting is required. The economy of direct 
handling is so great that it should be employed where 
possible. 


HANDLING FREIGHT INSIDE THE SHED 
Economical handling of freight inside the shed presents 


a difficult problem. For handling light package freight 
short distances, and particularly that which need not be 
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tiered for storage, nothing will probably ever supersede 
the hand truck, but for long distances some means that is 
much more rapid than the hand truck and requires less 
labor is needed. The storage battery truck and the over- 
head monorail system are competitors in this field. 
Progressing along the line of least resistance, the storage 
battery truck has been more frequently adopted. It can 
be more easily installed, as it will run in any old shed 
where a reasonably smooth floor is found, and it can be 
tried on a smaller scale. The overhead system requires 
a stronger building with more headroom and a more ex- 
pensive initial installation. The advantage of greater 
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speed, of economy of floor space and of being a hoisting 
as well as a conveying machine should count in its favor 
and find it a place in competition with the more easily 
installed and very useful battery truck. 

In the development of freight-handling equipment, both 
for loading and discharging cargo and for distributing it 
in the shed and storage warehouse, it must for some time 
remain an open field between that which offers the easiest 
transition from our present crude methods and that which 


promises the best results in economy and speed—between 


the storage battery truck and the overhead track system— 
between the electric winch and the overhead wharf crane. 


Points of Attack in the Terminal Problem 


Possibilities for Reduction of Terminal Charges for Handling 
Freight—Faults to be Overcome in the Existing Conditions 


BY JAMES A. 


Perhaps there has never been a time in the history of 
the country when the maxim “In times of peace prepare 
for war’ applies as forcibly to the freight handling busi- 
ness as at present. We are just recovering from a severe 
business depression, and if history repeats itself and the 
predictions of our masters of industry are fulfilled, we 
are on the verge of an era of prosperity which will make 
the good times of the past look dull and uninteresting. 
The Panama Canal has just opened and is stimulating 
both our coast-to-coast and foreign commerce in a re- 
markable way. The great European war has awakened 
our financiers and captains of industry to the great op- 


JACKSON * 


an enormous amount. The freight carriers and handlers 
are interested from the standpoint of increasing profits, 
the manufacturers of machinery from the standpoint of 
obtaining new business, and the public from the standpoint 
of decreasing the high cost of living; therefore, a short 
analysis to show where the “high spots” in transportation 
costs exist and a few broad suggestions for reducing these 
“high spots” should be pertinent. 


REDUCING TRANSPORTATION Costs 


James J. Hill, who is perhaps the country’s leading 
authority on transportation questions, has said: “Its (the 


Fig. 1.—Pier Showing Wasted Headroom. 
Could be Utilized by Mechanical Stackers and Tierers 


This Headroom 


portunity presented to build up an enormous South Ameri- 
can trade; and it must be done rapidly, or the opportunity 
may be hopelessly lost. The war has also made our 
Government see daylight and stop playing politics on the 
merchant marine question, and laws either have been or 
will be made which will once more make it profitable for 
an American-owned vessel to sail under the Stars and 
Stripes. Thus no stretching of the imagination is neces- 
sary to predict a freight tonnage in the near future far 
ahead of anything we have ever seen. 

Now the important question is: What will the freight 
bill amount to and how can it be reduced: At the present 
time we pay a transportation bill approximately three 
times our combined national, State and local taxes—truly 


* Power and Mining Department, General Electric Company, Schenec- 
tady, N. Y. 


Fig. 2.—Handling Freight on a Storage Battery Industrial 
Truck. Load Shown Would Make 8 or 10 Hand Truck 
Loads 


country’s) prosperity as a whole and the welfare of every 
man in it, who engages in any gainful occupation, can 
escape threatened disaster only by such additions to, and 
enlargements of, existing facilities and terminals at our 
great central markets and our principal points of export 
as will relieve the congestion which now paralyzes traffic 
when any unusual demand is made upon them.’ How 
true this is can easily be seen when we find that by rail 
freight is hauled for three mills per ton mile and by 
water the cost is seven-tenths of a mill per ton mile, 
while the cost per ton for terminal handling by present 
methods varies from probably fifteen cents to seventy- 
five cents ((0/7% to 3/1%), depending on the conditions 
and material handled. The average would probably be 
about thirty-five cents (1/534) per ton. When it is con- 
sidered that our railroads are handling something over a 
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Fig. 3.—Two Men, with Hand Truck, Handling 
Coffee in Nine-Bag Loads. There Were 81,000 bags 
in This Cargo. Compare This with the Conveyor 
Method 


billion tons of miscellaneous freight per year (coal and 
ore excluded), it will be seen that a saving of only one 
cent (0/o!4) per ton in terminal handling, assuming each 
ton to go through only one terminal, would save $10,000,- 
000 (£2,050,000) annually. Assuming $5,000,000 (£1,025,- 
000) of this to go to additional profits and reduced charges 
to the public and then capitalize the other $5,000,000 
(£1,025,000) at 5 percent, making $100,000,000 (£$20,- 
500,000) and we have some idea how much could reason- 
ably be spent to save that one cent (0/072) per ton at the 
terminals. 

How to spend that $100,000,000 (£20,500,000) can be 
answered broadly in one word—‘machinery.” There is 
any quantity of machinery on the market to-day, eminently 
fitted for the work, provided it is intelligently selected 
and handled; and if a general demand for machinery is 
created, apparatus will be designed to fill the gaps which 
existing machinery cannot fill. This demand, then, must 
be created, and it must be done through an educational 
campaign which will be so forcible and so well “hammered 
in? that even the most obstinate will be convinced. 


An EpucationaL CAMPAIGN IMPERATIVE 
Consulting engineers and dock and pier architects could 
exert a very valuable influence by laying out all new work 
with the idea of making it most adaptable to the use of 
machinery. This would soon result in some exceedingly 


Fig. 4.—Unloading Coffee to Wharf 
Shed 100 Feet from Ship and Elevat- 
ing Coffee in the Shed by Electrically- 


Driven, Portable Conveyor 


Fig. 5.—Portable Conveyor Carrying 
Coffee from Ship’s Deck to Wharf 
Building at Rate of 1,800 Bags per 
Hour by Electrically-Driven Portable 
Conveyor 


efficient pier or terminal which could be pointed to as a 
convincing example of how to handle package freight. 
At present there is no such example in existence, while 
there are one. or two failures due to recommendations 
being made without a thorough study of the subject. 

Machinery and electrical apparatus manufacturers, 
where large enough to justify it, could develop specialists 
who could give their time to analyzing various freight 
terminal situations with a view of recommending machin- 
ery best adapted to meet the special conditions. It might 
be well at this point to add a word of caution—namely, 
that it would be-bad business for a specialist to recommend 
his own machinery just to make a sale when his own 
judgment tells him it is not the very best apparatus for 
the place. 

Large central stations supplying electric power can 
assist in this educational work to their advantage by 
training their power solicitors to go after this dock, pier 
and terminal business in an intelligent way. Many 
solicitors, no doubt, do not realize the opportunity to get 
business because they are not sufficiently familiar with 
the conditions to know any arguments whereby the power 
they have to sell can be used to reduce costs and conserve 
floor space. Electricity is, without doubt, the most de- 
sirable power to use on account of its flexibility and the 
large electrical manufacturers will be glad to co-operate 
with the central station in securing this business. In 


Fig. 6—Four Mules Drawing 14 Bales of Cotton Three Miles 
per Hour. Compare This with Battery Truck Crane Towing 4 
Tons of Coffee at 4 Miles per Hour over Reasonably Smooth 
Pavement 


Fig. 7.—Battery Truck Crane Towing 50 Bags of Coffee from 
Wharf Building to Warehouse. The Rope Slings Are for Hoist- 
ing the Bags to Upper Floors 
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many places storage battery trucks and truck cranes can 
be used very efficiently, and this is a most desirable form 
of load for central stations, as arrangements can usually 
be made to charge the batteries during light load periods, 
thus improving the load factor. 

The terminal and pier owners will not only have to 
educate themselves to see the advantage of installing 
machinery, but will then have to educate the roustabout 
freight handler to use the machinery efficiently. An official 
of a large municipal dock, and a strong advocate for the 
use of machinery, recently said that you could supply 
two stevedoring companies with the same machinery to do 
the same work and one company would break even or 
possibly clear 10 percent over old hand methods, while 
the other company would clean up 200 percent profits. 
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5. Replacing existing mechanical apparatus with im- 
proved and more efficient apparatus. For instance, elec- 
trically driven apparatus could be substituted for slow 
and inefficient steam, hydraulic and animal-operated ap- 
paratus in many places to advantage—also -electric trucks 
could be advantageously used instead of hand trucks. 

6. The addition of new machinery to work along with 
old to improve the plant efficiency as a whole. An in- 
stance is in the writer's mind where the addition of a chain 
sling at a cost of about $2 (8/4) just doubled the ef- 
ficiency at which $3,500 (£718) worth of apparatus was 
being worked. 

7. The design of vessels, barges, lighters, etc., to make 
them more adaptable to the use of rapid freight handling 
devices. 


Fig. 8.—Loading a Freight Car by Hand Under the Brooklyn 
Bridge. Compare This with Battery-Truck-Crane Method 


As this official spoke from experience, it shows what must 
still be accomplished after machinery is installed. 


POSSIBILITIES FOR REDUCTION OF [TERMINAL CHARGES 


In addition to education, a list of subjects, with short 
comments, is given below, all of which offer big possibili- 
ties for the reduction of terminal charges for handling 
freight. 

1. The design of new piers, terminals and warehouses, 
especially adapted to the use of machinery. Close co- 
Operation between consulting engineers, architects and 
machinery manufacturers should do much to accomplish 
results along this line. 

2. The redesign of existing piers, terminals, ware- 
houses, etc., to adapt them to the use of machinery. 

3. The possibility of using wet docks where tidal con- 
ditions are bad. This would overcome all variation in the 
vessel's height except that caused by the change in load. 
If the dock was made to accommodate a single vessel, large 
low-head pumps might be employed to hold the vessel 
Stationary, regardless of load, by varying the height of 
water in the dock. This stability might permit the use 
of some form of conveying apparatus which would so 
lessen the time and cost of unloading that the expense 
of the wet dock and pumps would be justified. 

4. Installation of mechanical devices in existing build- 
ings with no change in the design of the building. This 
is one of the most important fields there is to work in 
and at the same time one of the hardest in which to 
accomplish the best results. 


Fig. 9.—Loading Box Car with Storage Battery Truck Crane. 
Handling Three 300-pound Boxes per Minute from 75 Feet Away 


from Car Door 


8. The modification of existing vessels, lighters, barges, 
etc., to make them more adaptable to the use of rapid 
freight handling machinery. 

g. The design of special freight cars for miscellaneous 
package freight. It appears that the present box cars are 
seldom loaded to their capacity, which means that they are 
inefficiently operated. It seems that a much lighter and 
perhaps smaller car with a removable top as well as side 
doors could be used far more efficiently. 

10. The consolidation of railroad and steamship ter- 
minals, together with warehouses and manufacturing con- 
cerns, at common points. This is more a question of 
financing and could probably be best handled by develop- 
ment companies. 

11. Devising a more rapid system for handling freight 
cars in freight yards. An enormous amount of time is 
now lost between the time a car arrives at the edge of a 
city until it is spotted for unloading, and both time and 
money could be saved by improving this situation. 

12. The standardization of the size, shape and weight 
of packages. Anything accomplished along this line would 
make the use of machinery far more simple. 

13. The study of foreign methods of freight handling. 

No doubt, many more suggestions could be made, but 
the above seem to offer the largest possibilities. 


AMERICAN RecGistry oF ForerGN-Burtt VessEts.—Up 
to and including February 20, a total of 129 foreign-built 
vessels, aggregating 468,509 gross tons, had been given 
American registry. 
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Barge Canal Terminal 

Proper terminal facilities at Rome, N. Y., on the new 
State $100,000,000 (£20,500,000) barge canal system de- 
manded the construction of goo feet of dock parallel to, 
and only a short distance from, the canal channel. The 
method of construction adopted for this dock consisted 
of an anchored bulkhead wall made of Lackawanna steel 
sheet piling capped with reinforced concrete and tied to 
a continuous line of wooden piles driven 40 feet back of 
and parallel to the bulkhead, as shown in Fig. 1. A 
trench was excavated and the bulkhead of steel sheet pil- 
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piling wall was that of M. A. Talbot & Co., amounting to 
$91,594 (£18,870). 

The wall has now been satisfactorily completed, as 
shown in Fig. 3. Fig. 2 shows the wall of Lackawanna, 
14-inch by 3£-inch arched web steel sheet piling driven 
in 26-foot lengths. Also the system of reinforcing rods 
used to hold the protecting concrete on the top 8 feet of 
the wall is shown in the photograph. The material to 
be taken out by hydraulic dredging is shown on the left 
of the sheet piling wall. The bulkhead wall was entirely 
completed before any dredging was done. 
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Fig. 1.—Construction Details of New 
York State Barge Canal Terminal at 
Rome, N. Y. 
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ing driven to a point several feet below the canal grade. 
The top 8 feet of this steel sheet piling was incased 
within a narrow wall of concrete, while large steel tie 
rods, spaced 6 feet apart lengthwise of the walls, an- 
chored the bulkhead to the line of wooden piles back of 
the wall. 

It was figured that the use of steel sheet piling in this 
way would involve considerably lower costs than in the 
construction of a mass concrete gravity wall in deep ex- 
cavation where a greater quantity of sheet piling would 
be required for cofferdams and where the expense of 
maintaining such cofferdams dry during construction 
would add a large item to the cost of construction. The 
lowest bid submitted for the concrete top steel sheet 
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Fig. 3 shows the dock completed with the exception of 
making the final grade. It will be noted that the Lacka- 
wanna steel sheet piling, when driven, has been formed 
to a true line throughout its length, so that by making 
the foundation concrete reinforcement 14 inches thick 
overall, the entire length of the dock face, 900 feet, was 
in an absolutely straight line on both the front and back 
sides of the wall. No protection of the steel piling against 
corrosion, other than the concrete on the top 8 feet, was 
considered necessary. 

The construction of this dock was supervised through- 
out by J. A. O’Connor, terminal engineer, and Guy L. 
Noble, division engineer in charge, department of engi- 
neer and surveyor, New York city. 
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Facilities for Shipping and Freight 
Handling at River Ports* 


BY E, E. R. TRATMAN t+ 


Success in the development of inland navigation de- 
pends in large measure upon the efficient, economical and 
prompt handling of shipments at the river ports. The 
cost of carrying freight between ports is small, but the 
cost of handling freight at the terminal points is a large 
item in the total cost of transportation. And it must be 
remembered that difficulties, delays, expenses, damages 
and losses to freight at these points will soon tend to dis- 
courage shippers. 

The facilities to be provided include suitable accommo- 
dation for vessels (whether steamboats or barges) and 


Fig.2.Steel Sheet Piling Bulkhead Wall Under Construction, 


Showing Reinforcement for Concrete Cap 


suitable means for handling the freight. They must be 
adapted, of course, to the local conditions in each case. 
These facilities may be classed as follows: 

1. A water-front channel of proper depth, width and 
location. This is a matter for the joint consideration of 
the local authorities and their engineers, and the War 
Department or U. S. engineers. 

2. Boat landings, with levees, wharves, piers, water- 
front freight sheds, warehouses, etc. 

3. Mechanical equipment for handling freight to and 
from the boats. This includes fixed or traveling cranes, 
hoists, portable conveyors for freight or freight trucks, 
small motor freight trucks, etc., the equipment varying, 
of course, with topographical and traffic conditions at 
each point. 

4. Rail connections between the river front and the 
railway lines entering the city or town. Many ports may 


*From an address at the River Terminal Conference at St. Louis, 
February 18-19. 


yWestern Editor of Engineering News. 
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have a considerable amount of transfer or rail-and-water 
freight, and for the economical handling of this it will 
be very desirable to transfer freight directly between 
boats and cars. 
River FreicGHT TRAFFIC 

A very desirable line of inquiry is in regard to the 
present and prospective traffic at various river ports. 
That is, the amount and character of the freight. Esti- 
mates have been made at various times, but many of 
these are somewhat rose-colored and based largely on 
guesses in which hope is the father of the figures pre- 
sented. 

But for the cold, calm business proposition of oper- 


Fig. 3.—Completed Wall Before Dredging and Grading 


ating river traffic to advantage it is very desirable that 
there should be some reliable and reasonable statement 
as to the character and amount of traffic to be handled. 

This applies not only to the general proposition of 
developing river traffic, but also to the determination of 
the character and cost of the facilities to be provided in 
each individual case. 


MUNICIPAL STEAMBOAT LANDING aT Peorta, ILt.—The 
steamboat landing at Peoria, IIl., on the Illinois River, 
was originally a bulkhead wall for the landing of freight 
to and from the boats, but was inconvenient owing to the 
varying stages of the water level. The city decided to 
improve conditions by removing this bulkhead for a 
length of 1,350 feet and building a heavy paved bank or 
levee from which gangways could be laid to the steam- 
boats at any stage of the water. At present this has been 
built for about 850 feet, with a retaining wall at the end 
to support the bank. 


Freight Handling at Havana, Cuba 


New Reinforced=Concrete Steamship Piers at Havana 
Equipped with Efficient Means for Handling Freight 


The Port of Havana Docks Company has recently com- 
pleted the erection, in Havana, Cuba, of two reinforced 
concrete piers, called the San Francisco and the Machina 
piers, each two stories high, 164 feet wide, and 660 and 
680 feet long, respectively. The two structures are con- 
nected by a four-story head house, located opposite the 
Custom House. The bulkhead building is 740 feet long, 
66 feet wide, four stories high in the center portion, three 
stories high at each end, with a central tower 105 feet 


SSS bi 


high. The entire structure is supported on 4,000 con- 
crete piles and the water depth about the piers is from 
12 to 40 feet. 

The design of these piers was undertaken by Barclay, 
Parsons & Klapp, consulting engineers of New York, and 
the general contractor was MacArthur, Perks & Co., Ltd., 
of Ottawa and New York. The concrete construction 
follows the very latest practice and includes some inter- 
esting features, to which considerable attention was given 
in the engineering press. 

The general arrangement and equipment provide for 
handling an immense amount of freight with the great- 
est possible dispatch and efficiency. Practically all freight 
that comes into Havana is unloaded at these piers, 
whereas formerly it was lightered at excessive cost to 
and from the vessels anchored in the harbor. The equip- 
ment of the buildings, for handling all this freight, was 
given very careful attention by the engineers; this was 


Fig. 1.—Bulkhead Building at Head of New Havana Steamship Piers 


especially necessary, as the boats unload at the first floor 
level and a very large part of this freight is shipped out 
from the second floor level. It was at first planned to 
use a number of platform elevators, but this would have 
caused a considerable waste of time with the men going 
up with the trucks and returning empty; the idea was 
therefore abandoned and two freight escalators were 
worked into the design, one of which is shown in Fig. 5. 

The two escalators, designed and manufactured by the 


.4 


Stephens-Adamson Manufacturing Company, Aurora, IIL, 
are identical in construction and size, each being 48 inches. 
wide by 55 feet long. Both upper and lower ends are 
curved flush with the floors and the main portion of each 
is inclined about 28 degrees. The construction consists. 
of two strands of heavy steel bar roller chain, 6 inches 
pitch, running on steel angles and carrying 3-inch maple 
flights closely spaced. The escalators deliver the boxes. 
and packages on the second floor. Above this floor is a 
20-ton traveling crane of 30-foot span, and directly below 
the crane is a depressed trough containing two standard 
gage tracks, which connect with the elevated railroad of 
the city. This arrangement allows for unloading freight 
directly from ships to cars, or vice versa, without extra 
handling. As compared with the former methods in 
vogue in this port, when all of the freight was lightered 
to and from the ships anchored in the harbor, at a cost 
of about $2 (8/4) per ton, the saving in the cost of 
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Fig. 2.—View of New Havana Piers during Construction, Showing One Pier Completed and a Portion of the Other Ready for the 
Superstructure 
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_ Fig.“3.—Upper Story of Pier Shed, ‘Showing Ample Lighting and Location of Depressed Tracks for Connection to the City’s Elevated 


Railroad System 
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Fig. 4.—Lower Story of Pier Shed, Showing Type of Reinforced Concrete Construction 


handling freight is apparent, to say nothing of the elimi- 
nation of the confusion and congestion that formerly 
prevailed at the old piers. 


TERMINAL IMPROVEMENTS AT OAKLAND, CaL.—From 
$16,000,000 to $20,000,000 is being expended by the rail- 
roads at Oakland, Cal., on terminal improvements to pro- 
vide facilities for handling about 2,500,000 tons of freight 
annually.. In addition, municipal wharves have been built 
by the city giving about.3,500 feet of berthing space, at 
which it is expected about 400,000 tons of additional mari- 
time commerce will be handled during the year. 


Fig. 5.—Escalator Running from First to Second Story of 
Havana. Pier 


Barges Equipped with Brownhoist Lo= 
comotive Cranes for Handling Coal 


The Dominion Coal Company, at Montreal, Quebec, has 
two barges of 1,000 tons carrying capacity each, fitted 
with Brownhoist locomotive cranes with grab buckets, as 
shown in Fig. 1. The barges have open hatches 16 feet 
wide, extending practically from stem to stern. The 
frames of the cranes have a gage of 16 feet and run on a 
track of the same gage, so that they can be moved to any 
part of the barge and unload the coal with a minimum 
of trimming. 

The booms of the cranes are 50 feet long, which en- 
ables the bunkering of the largest transatlantic steamers. 
The cranes are also equally effective for bunkering 


Fig. 1—Dominion Coal Company's Coal Barge, Fitted with Steam 
Locomotive Crane 
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through side ports, a hopper being inserted into the port 
holes so that the coal is fed directly into the bunkers. 
The barges can also be used for delivering coal to manu- 
facturing plants situated on the canals or on the water- 
front. ; 

Another similar application of a 15-ton Brownhoist 
locomotive crane with a 54 cubic foot grab bucket is 
used by the Astoria Light, Heat & Power Company, As- 
toria, Long Island. 


Inclined Elevators Increase Economy of 
Marine Terminals 


As most of the package freight on American coastwise 
vessels is loaded and discharged by trucks through side 
ports, the variations of tide and of the draft of the vessel 
while at the pier necessitate handling the trucks up and 
down inclines of varying grades. Obviously, as the grade 
increases, more men are required to push a given load up 
the incline and the time required for the operation is in- 
creased. To overcome this difficulty and to reduce both 
the time and cost of handling freight at the terminals, 
the Otis Elevator Company of New York has developed 
a continuously running inclined electric elevator capable 
of drawing ordinary trucks with loads up to 1,000 pounds 
up an inclined gangway at speeds of 125 to 250 feet per 
minute. The cost of power for operating the elevator 
is about one-tenth of a cent per ton and reports from 
users show savings of 13 to I5 percent in the cost of 
handling freight and a reduction of 15 to 20 percent in 
the time required for discharging a vessel. 

The inclined elevator consists of an endless chain 
which runs in a lubricated steel channel, and is provided 
with special projections which engage with the axles 
of the trucks. It will be seen from the illustrations, which 
show one of four inclined elevators installed at Pier 5 
of the New York Central & Hudson River Railroad at 
Weehawken, N. J., that the chain is driven by a sprocket 
wheel whose shaft is connected through reduction gear- 


Fig. 1.—Otis Inclined Elevator in Operation at Pier 5 of the New 
York Central & Hudson River Railroad at Weehawken, N. Mo 
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Fig. 2,—Motor, Controller and Reduction Gearing of Otis 
Inclined Elevator 


ing to an electric motor on the pier floor. The motor is 
of the alternating current type, wound for two speeds, 
driving the hauling chain at speeds of 125 to 250 feet per 
minute. The object of the two speeds is to permit slow- 
ing up the elevator to handle unusually heavy loads. On 
the outer end of the motor shaft is a brake pulley and 
an electric brake equipment which stops the elevator 
whenever the current is shut off. This feature is of im- 
portance, as it is now the practice to load the trucks to 
their full capacity, with the result that occasionally one 
of the packages falls off, and it is important to stop the 
elevator and hold it securely with the line of trucks still 
engaging the chain while the package is replaced on the 
truck. 

At the Union Wharf of the Eastern Steamship Com- 
pany in Boston, where three of these elevators are in- 
stalled, a saving of fully 20 percent in the time required 
for unloading the vessels is made. The elevators are 
operated only when, on account of tidal and draft con- 
ditions, the gangways are at an inclination, and it is esti- 
mated that the three machines carry 125 tons of freight 
per hour during a period of five hours each day at a cost 
for power of one-sixth of a cent per ton, reducing the 
time of discharging the vessels from 15 to 20 percent. At 
another installation it has been authoritatively stated that 
the inclined elevators have saved 9 cents (0/4%) in the 
transfer of every ton of freight handled, the cost of 
power in this case being only one-tenth of a cent per ton. 

The Merchants & Miners Transportation Company, 
which has two of these machines at its Savannah ter- 
minal, four at its Mystic Wharf terminal in Boston, and 
six at its new city terminal in South Boston, estimates 
savings of 13 to 15 percent in the cost of handling freight 
by the inclined elevators, while at the Weehawken piers 
of the New York Central & Hudson River Railroad the 
labor cost is reduced from 2 to 3 cents (0/1 to 0/1¥%) 
per ton, and the time for unloading is decreased so that 
the capacity of the marine equipment is increased from 
20 to 40 percent, depending upon conditions. Also at 
both the New York and Norfolk terminals of the Old 
Dominion Steamship Company, inclined elevators have 
saved the labor of about four longshoremen for periods 
of about five hours per day. Similar savings have been 
effected by the installation of inclined elevators at. other 
marine terminals, and they have also been of great benefit 
in conveying hand trucks from the first to the second 
story of pier sheds and warehouses. 
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Fig. 1—General View of Shipyard at Grand Trunk Terminal, Prince Rupert, B. C. 
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Fig. 2.Structural Framing of Shipbuilding Shed, with Sketch Showing Maximum Stresses on Structural Members 
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Shipyard at Prince Rupert Terminal 


Unusual Structure Erected in Connection with Drydock and Repair 
Plant at Prince Rupert, B. C., for the Grand Trunk Railroad 


BY WILLIAM T, DONNELLY * 


While the climate at Prince Rupert is mild to such a 
degree that it is possible to do outdoor work all the year 
round, there is so much rain that it is most desirable to 


entire weight of the structure is carried on the center 
line of foundations. One-half of the roof is carried as 
an overhang, and besides supporting its own weight car- 


Fig. 3.—Covered Shipbuilding Berth Arranged for Side Launching of Vessels 


work under cover, and the building illustrated has been 
designed and constructed to meet these conditions. 


The building is 300 feet long by 160 feet wide. The 


* Consulting Engineer, 17 Battery Place, New York. 
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Fig. 4.—End View of Shipbuilding Shed 


ries two 10-ton overhead traveling cranes. It will be 
noticed that at one end of the building there is a steel 
lattice work constructed to carry these cranes beyond the 
building proper for the purpose of taking material direct 
from the cars or from the wharf and placing it upon 
the work under construction. 

The flooring under the overhanging portion is carried 
on very heavy piling, as will be seen by reference to 
Fig. 3. The outer 40 feet slopes 2% inches to the foot 
and serves as launching ways for side launching of ves- 
sels. When completed there is a clear height under the 
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Fig. 5.—View in Shed. Dock Pontoons Under Construction 
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overhead cranes of 65 feet and a clear length under 
cover of 300 feet, made up of nine spans 33 feet 4 inches 
on centers. This building was primarily designed and is 
now being used for the building of twelve pontoons for 
the 20,000-ton floating drydock, which will form an im- 
portant part of this repair yard. Six of these pontoons 
have been completed and launched and three more are 
now being constructed under the shed. 

The covered-in portion of the building in the rear of 
the building berth is used for wook-working tools and is 
equipped with the very latest and most up-to-date wood- 
working machinery. An upper floor over this portion is 
300 feet long by 80 feet wide in the clear, without sup- 
ports, giving a very fine floor for laying out ships. 

By reference to Fig. 2, it will be seen that the center 
line of the columns on 33 feet 4 inch centers are carried 
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the utility and practicability of the general plan. At the 
present time there are being used on three pontoons build- 
ing under this shed 28 air tools. These are used for 
boring, driving of spike and rods and for calking finished 
pontoons. Compressed air is furnished from a steam- 
driven air compressor with a capacity of 1,500 cubic feet 
of free air per minute at a pressure of 100 pounds. This 
machine, besides furnishing air for building the pontoons, 
is also driving riveters for the steel erection of the wings 
of the first section of the floating drydock and for tank 
work on adjoining property of the Imperial Oil Company. 

The twelve pontoons which are to provide the lifting 
power for the 20,000-ton dock will contain 4,000,000 feet 
of lumber, and with the tool facilities and advantages of 
the overhead traveling crane it is possible to launch one 
of these pontoons every month. 


Fig. 1.—Coaling the Imperator with De Mayo Elevators; 8,200 Tons of Coal Placed in the Bunkers in 19 Hours 


on concrete foundations, some of which go to rock while 
others are carried on piles. To guard against the pos- 
sible yielding of any single foundation, a vertical truss 
was worked in, connecting these columns, of sufficient 
strength to distribute the weight from any single foun- 
dation to the two adjoining. Very heavy wind bracing was 
introduced to resist unusually severe weather conditions. 
The weight of the overhanging portion with the addition 
of the load made it necessary to provide heavy concrete 
bases for the rear columns, or, in other words, under 
extreme conditions more than the total weight of the 
building is carried on the center foundations. 

While side launching as provided for by this construc- 
tion is unusual on the Pacific Coast, it is the rule on the 
Great Lakes and has been introduced at Los Angeles by 
a shipbuilder coming from the Great Lakes. The design 
of this building originated with Mr. Frank E. Kirby, well 
known in shipping on the Great Lakes. 

Some of the photographs show how the building is 
now being utilized for building pontoons, and it has now 
been in use a sufficient time to fully test and demonstrate 


The De Mayo System for Coaling Ships 


The present tendency toward greater bunker. capacities 
in ocean liners, and shorter periods in port, has created 
the necessity for an apparatus which will reduce the time 
required for coaling vessels and which will require less 
space, cut down the labor and maintenance costs and 
eliminate the nuisance of flying coal dirt. When this need 
was first felt, some ten years ago, a portable elevator was 
developed, which, when suspended from a swinging boom 
at the side of a steamship and operated by electricity, 
was capable of discharging from a barge alongside 75 to 
too tons of coal per hour directly into the bunkers of 
the ship. By using a number of these machines on each 
side of the vessel it has now become possible to fill the 
bunkers of a modern leviathan like the Imperator with 
8,200 tons of coal in the short space of only nineteen 
hours. 

The machine that has made such a performance pos- 
sible is known as the De Mayo portable elevator, and has 
been placed on the market by the Hudson Machinery 
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Fig. 2.—Transferring Cargo of Coal from Collier to Railway Cars with De Mayo Elevators 


Company, New York. It consists of a steel frame, housed 
in to prevent the flying of coal dust, at the top and bot- 
tom of which are steel drums over which an endless belt 
of steel buckets is driven by an electric motor installed 
in the head of the elevator. The machine digs into the 
coal automatically under its own weight, and as the coal is 
carried up to the top of the elevator by the endless belt 
of buckets it is discharged into a telescopic chute through 
which it is conveyed by gravity directly to the ship’s coal- 
ing ports. 

The construction of the machine is simple. Its funda- 
mental feature consists of the elimination of all chains. 
The steel bucket plates and the steel spacer plates that 


Fig. 3.—Tandem Arrangement of De Mayo Elevators Used in 
Coaling the Cincinnati 


separate them are hinged together by steel pins, thus 
forming an endless belt which enables the machine to 
dig in heavy material without danger of breakdowns. 
The machines are entirely self-contained and may be sus- 
pended from a cable attached to a swinging boom. On 
the smaller sizes a power-driven winch is attached to the 
frame of the elevator which raises and lowers the ma- 
chine. An attendant is required only to swing the machine 
about and to aid in “cleaning up.” 

The illustrations show some of the applications of this 
machine to the coaling of ships in New York harbor. In 
the case of the Imperator (Fig. 1), when in service this 
vessel lies in port but two days, of which only twenty-four 


Fig. 4.—Coaling the American Liner New York at Pier 62, 
North River 
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hours are available for bunkering approximately 8,200 
tons of coal. With the De Mayo system this work has 
been done in nineteen hours. 

In Fig. 3 is shown an unusual arrangement, necessitated 
in coaling the Hamburg-American liner Cincinnati. In 
order to reach the forward ‘deck hatch two machines 
were coupled together, tandem fashion, bridging the ex- 
ceptional height in two steps. A boot was constructed for 
the upper elevator, into which the lower elevator dis- 
charged the coal. Two machines working in the barge 


were used to feed the upper machine, thus showing the : 


overload capacity of this type of machine. 

Aside from its usefulness in coaling ships, this machine 
is equally: applicable for use in unloading stone, crushed 
rock, sand, gravel, grain or any bulk material from cars, 
drays or other conveyances, as well as from barges, steam 
vessels and other craft. Its capacity, portability and low 
operating costs make it an important accessory to terminal 
facilities. The power required varies from 5 horsepower 
in*the smaller unloaders to 10 horsepower in the 75-ton- 
capacity elevators. 


Economy Gained by Handling Freight 
with Electric Trucks at Marine 


Terminals 
At one of the steamship piers on the New York water- 
front, where a number of electric trucks manufactured by 
the Elwell-Parker Electric Company, Cleveland, Ohio, 
have been installed to increase the economy of handling 
freight, observations covering a period of thirty days 
have shown that the cost of handling freight by electric 
trucks, including all items, such as labor, power, main- 
tenance, insurance, amortization, etc., amounted to only 
10.41 cents (0/5%4) per ton, as against 25 cents (1/o%) 
per ton for hand trucking. 
The items of cost were as follows: 


Ba rete tees Ao ape ce a evec teec a $0.087 
U SLO he) CRE A Reena moi aie aidia cairo. colt 0.0039 
IMMATRROEMETNES so occcccdc00g00000000000C 0.0033 
Investment, depreciation, etc.......... 0.0099 
MO tall Ac hace eese ea weve te cs ae Renee $0.1041 


In another case, at the Lehigh Valley terminal at Buf- 
falo, N. Y., the following results were obtained: 
WOU! WRECKS ihn SSNBIOCs s000000000000006 38 
Cost, including maintenance and sup- 


DIKES, WESSSIS 10 ‘CARScacacccccacsone 0.1923 
Hand trucks (various commodities)... 0.3100 
Electric trucks—from cars to vessels... 0.2115 
Hand trucks—from cars to vessels..... 0.3100 
Electric trucks—from platforms to cars. 0.1138 
Hand trucks—from platforms to cars... 0.1600 


' Other*reductions can be made in:this latter, item when 
operations are not interfered with by congestion due to 
car shortages. 

Trucks have been used in every branch of the work, 
and with the exception of handling heavy structural iron, 
such as long beams, etc., from the floor of the house to 
the vessel, they are far superior to hand-truck operation. 
Their use in handling this long ‘material from the floor 
to the vessel is restricted by reason of the construction 
of the vessel. 

A substantial increase in the efficiency of the electric 
trucks can be obtained by increasing the sling loads from 
the steamer, or proper assembling of sling loads in the 
hold of the vessel would greatly enhance the capacity of 
the electric truck operation by permitting proper draft 
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from the vessel to the car or distributing point on the 
floor. 

Electric trucks have shown a decided economy in the 
operation at this plant and a largely increased facility 
by reason of more freeway. Other economies are pos- 
sible by direct unloading during certain periods of lake 
navigation, from cars to vessel, instead of double-handed 
from cars to floor and floor to vessel. Further, no dif- 
ficulty was experienced in the operation of the trucks by 
the laborers, as they were eager to act as operators and 
required but little instruction to become efficient in this 
work. As a matter of fact, both the employee and the 
employer can benefit materially by the adoption of electric 


Fig. 1—Elwell-Parker Freight Truck 


trucks, as with the old method of hand trucking the men 
are paid at a flat daily rate, whereas by using the electric 
truck and working on a tonnage basis the employee is 
able to increase his compensation in some cases by as 
much as 20 percent. 


ELWELL-PARKER TRUCK 


The electric freight truck (Fig. 1), manufactured by 
the Elwell-Parker Electric Company, Cleveland, Ohio, is 
of peculiar design, which enables it to enter narrow spaces 
and to be handled with ease on a platform or in a ware- 
house. As the platform of the truck is very low to the 
ground it is particularly well suited for the handling of 
heavy freight in small bulk. The truck weighs 1,900 
pounds and has a capacity of 4,000 pounds. The wheel 
base is 53 inches and the turning radius 614 feet. Some 
of its distinguishing features are automatic control, auto- 
matic brakes and the four-wheel steer. 

The operator stands upright on a small platform, oper- 
ating the steering lever with his right hand and the con- 
troller handle with his left hand. The operating platform 
is divided into two halves. The left half, or switch plat- 
form, is located on the same side as the controller handle 
and operates the automatic switch or circuit breaker, 
which is closed.as long as the operator stands on the plat- 
form, but:which automatically opens when the operator 
steps off the platform. The right half, or brake platform, 
which is controlled by the operator’s right foot, automa- 
tically applies the brakes when his foot is raised or when 
he jumps off the truck. In this way accidents and emer- 
gencies are provided against, as by jumping off the truck 
the operator automatically shuts off the power and applies 
the brakes, bringing the machine to a stop almost in- 
stantly. 

The two sets of wheels are so arranged that both the 
rear and the front wheels automatically take the same 
radius of curve and all four wheels are controlled by the 
one steering lever. This feature permits operation in 
narrow aisle spaces and under congested conditions, re- 
ducing the space required for turning to a minimum. 
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The motor is mounted under the platform and is direct- 
connected to a worm gear and the power is transmitted 
through a differential to the hubs of the two rear wheels 
by utilizing a special universal connection. Either lead or 
Edison-type batteries may be used. On account of its low 
platform the type of truck shown in Fig. 1 is particularly 
adapted for loading heavy packages, such as barrels of 
oil, sugar, etc. 

APPLICATION OF Exrcrric TRucKS AT TERMINALS 

Figs. 2 and 3 show how one drop-frame electric truck 
with one man does the work of ten hand trucks and ten 
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man with a hand truck made the round trip in 24 minutes, 
while an electric truck, replacing ten men and ten hand 
trucks, made the round trip in 9 minutes, thus showing 
the possibilities in saving time and thereby increasing 
the all-around efficiency and economy. 

Fig. 5 is a view taken at Port McNicoll, Ontario, Canada, 
on the Canadian Pacific. The truck shown carries 52 
sacks of export flour, as compared with 5 sacks on hand 
trucks. In loading trucks direct from the hatch of a 
vessel it has been necessary to increase the capacity of 
the sling to lift one truck load of sacks from the hold 


Figs. 2 and 3.—One Man with Electric Truck Replaces Ten Men with Ten Hand Trucks 


men. These views were taken while the trucks were 
handling cotton for the Central of Georgia railroad at 
Savannah, Ga. Throughout the South at the great ports 
where such trucks are used the cost of handling cotton 
is being lowered anywhere from 50 to 75 percent, de- 
pending upon the distance of haul, loading facilities and 
like conditions. 

Fig. 4 shows a special type of tractor carrying various 
miscellaneous loads in trailers. In a great many cases 
the trucks and trailers are designed for some particular 
work because of the varying conditions of operation. In 
narrow, restricted passages with sharp turns, it is usual 
to have all four wheels actuated by the steering mechan- 
ism. In the case shown in Fig. 4 the tractor replaces 
twenty-one men. 

At the Savannah terminal of the Ocean Steamship 
Company, where electric trucks are employed for loading 
cotton, and the round trip from the point of loading to 
the vessel amounted to 2,500 feet, it was found that one 


Fig. 4.—Special Tractor Replacing Twenty-one Men 


onto the truck in one operation, thus facilitating quicker 
loading and unloading. 

While the foregoing are only a few of the many in- 
stances that might be cited to show the savings in time 
and money that are possible in handling treight by electric 
trucks in place of hand trucks, nevertheless they are suf- 
ficient to show the possibilities that can be realized by 
introducing such methods at marine terminals. 

The immense increase in the volume of freight now 
being handled through marine terminals demands a pro- 
portionate increase in the efficiency of its handling. Old 
methods involving slow and expensive movements of 
freight must give way to high speed, power appliances of 
large capacity by which both the cost and time of hand- 
ling can be materially reduced. The same problems are 
being faced at railway terminals and in great industrial 
plants, and many of the methods that are proving success- 
ful in such cases can be adopted profitably at marine ter- 
minals. 


Fig. 5.—Fifty-two Sacks in One Load on Electric Truck 


Lumber Operations on the Atlantic Coast 


Modern Lumber Steamer and Complete Terminals Under Con= 
struction for Shipping Lumber from Florida to New York 


To all those interested in lumber and its distribution, 
and to all concerned in shipping, a description of the 
lumber operations of the Carpenter, O’Brien Company on 
the Atlantic coast will be of special interest. It has been 
assumed by many that the timber adjacent to the Atlantic 
seaboard has been so depleted that the Pacific coast must 
be looked to for a supply. While this may be the case 
in so far as the larger sizes are concerned, it does not 
apply to the sizes and qualities forming the great bulk 
of the lumber used on the Atlantic coast. As a matter of 
fact, during the spring of this year the Carpenter, O’Brien 
Company, of New York, will be ready to furnish the 
wholesale market with all grades of the finest Southern 
long leaf yellow pine and cypress, manufactured in every 


able to the end of avoiding delays to their proposed ves- 
sels, of securing economy in handling their cargoes in 
and out and avoiding damage by bruising, breakage or 
moisture to the lumber in transit, and more particularly 
to the finer qualities of lumber and dry kiln stock. 

The mill products, without exception, will be handled 
in units 4 feet square varying in length, each unit hav- 
ing two special iron binders to which the crane hooks are 
attached when hoisting or lowering. They will be brought 
from the mill to the shipping wharf by monorail con- 
veyors, and will then be stacked on the wharf according 
to lengths by overhead traveling gantry cranes. The gen- 
eral arrangement of the shipping wharfs at both the New 
York and Jacksonville terminals is shown in Fig. 1. The 
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Fig. |General Arrangement of Shipping Wharfs Building at Jacksonville, Fla., and New York for the Carpenter, O’Brien 
Company 


form ready for use, all of which will be transported by 
water from Jacksonville, Fla., to the central depot at 
New York. .New mills are now being constructed by this 
company at Jacksonville in conjunction with sheds, 
wharfs and various types of machinery for the rapid 
handling of lumber on a system that is quite new. There 
is also a terminal yard in New York harbor, which is also 
fitted up with rapid unloading devices and storage sheds. 

It is a fact well recognized by shipowners that short 
trips and long lays in port form an expensive service. 
A vessel must be looked upon as a conveyor and should 
not be used as a warehouse. Any time that a cargo vessel 
may be at a wharf over and above that essential for 
loading or unloading by the most efficient means that can 
be devised is a dead loss to somebody. Invariably this 
loss becomes a charge on the merchandise, thereby in- 
creasing the cost unnecessarily or depriving the mer- 
chants of a further possible profit. Before deciding on 
their plant, therefore, the officers of the Carpenter, 
O’Brien Company carefully considered every plan avail- 
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Fig. 2.—End View of Gantry 
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gantries run from end to end of the wharf, spanning the 
slip. Each gantry has two trolleys having a run the full 
length of the bridge. The two right angle motions allow 
every part of the storage space on the wharf and on the 
ships to be reached by the crane hook. Stevedoring in 
this case is eliminated. 

Turning now to the vessels that will carry the lumber 
between the terminals, the first of the vessels designed 
for this service is the William O’Brien, shown in Fig. 3, 
which was designed by Edward S. Hough, naval architect, 
of San Francisco, Cal. This vessel is designed along the 
lines of the steamer Adeline Smith, the first of the kind, 
a description of which was published in this journal some 
months ago. The William O’Brien is designed to carry 
3,000,000 feet board measure on the unit system. If the 
lumber were stowed in the usual manner the vessel would 
carry about 4,000,000 feet. It will be noticed from the 
drawings that the holds and deck spaces are all arranged 
in multiples of two and that suitable sparring and shelv- 
ing is provided so that the units will stow square. 

The principal dimensions of the vessel are as follows: 
Length between perpendiculars, 360 feet; breadth molded, 
51 feet; depth molded, 27 feet. 

There is a solid plate centerline bulkhead running from 
the forepeak to the fireroom bulkhead, suitably stiffened to 
take the place of hold pillars. Hold 2 is used as a deep 
ballast tank when the ship is light. The hatches are all 
of such size that the cargo is lowered into place and lifted 
out without any rehandling or hauling about in the holds. 
The whole cargo of 3,000,0000 feet will be loaded in one 
day at the Jacksonville plant and will be discharged in 
one day at the New York terminal. The vessel will, 
therefore, become a “conveyor” in the true sense of the 
word, 

The details of the vessel have been worked out with a 
full knowledge, based on experience, of what a continu- 
ous service involves. The boiler capacity is more than 
ample. Three boilers have been provided in place of the 
customary two units. Should repairs become necessary 
to one boiler, there still remains two-thirds of the boiler 
capacity, which is sufficient to operate the ship. Had she 
but one boiler under the same conditions, delays would 
occur, as one boiler would be insufficient to operate the 
ship at the required speed. The boilers will be oil-fired 
and the fuel oil will be carried in the athwartship bunkers. 

All of the machinery has been provided for along the 
same lines; ample strength and bearing surfaces are 
found and the auxiliary machinery is largely interchange- 
able and readily duplicated. There is one triple expan- 
sion engine with cylinders 2414 inches, 38% inches and 
67 inches diameter by 45 inches stroke. An air pump, 
two feed and two bilge pumps are driven off the inter- 
mediate cylinder crosshead. The condenser has about 3,300 
square feet of cooling surface. All of the independent 
pumps are of the Blake type, with the exception of the 
ballast pump, which is a De Laval single stage, double 
suction centrifugal pump, driven by a two-stage De 
Laval steam turbine. Propulsion is by a four-bladed pro- 
peller, 16 feet 6 inches diameter, 13 feet 1013/16 inches 
true pitch, with a projected area of 62.65 square feet and 
a developed area of 70.96 square feet. 

No cargo-handling gear is provided on the vessel other 
than the forward hoist, and this is only for occasional 
use. 

In addition to the steamer described above, the company 
has in course of construction a fleet of lumber delivery 
barges, each provided with a revolving luffng steam 
crane. The barges will go into the steamer’s slip at the 
terminal and will be loaded by the gantrys. They will be 
towed by the company’s own tugs to the various whole- 
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sale lumber yards about the harbor, and the lumber will 
finally be delivered by the steam cranes into the yards 
in the original binders as made up at the mills. 


Progress of U. S. Naval Vessels 
The Bureau of Construction and Repair, Navy Depart- 
ment, reports the following percentage of completion of 
vessels for the United States navy: 


BATTLESHIPS 
1914. 1915. 
Tons. Knots. Nov. 1. Feb. 1. 
Nevada .. 28,000 20% Fore River Shipbuilding Co.. 77.8 84.6 
Oklahoma .. 28,000 20% New York Shipbuilding Co.. 79.3 87.2 
Pennsylvania 31,400 21 Newport News Shipb’ding Co. 58.3 67.1 
Arizona .... 31,400 21 Navy Yard, New York...... 36.8 48.1 
Mississippi .. 32,000 21 Newport News Shipb’ding Co. 00.0 6.0 
IGEIN® cooose 32,000 21 New York Shipbuilding Co... 00.0 9.9 
TORPEDO BOAT DESTROYERS 
Downes .... 1,010 29 New York Shipbuilding Co... 95.3 99.2 
O*Brienweyye le 0D 0mE29 Wm. Cramp & Sons......... 88.4 93.3 
Nicholson 1,050 29 Wm. Cramp & Sons.......-- 86.5 90.2 
Winslow 1,050 29 Want Crampecasonseeraeiiere 82.3 87.0 
Cushing 4:.. 1,050 29 Fore River Shipbuilding Co.. 73.7 84.0 
Ericsson .... 1,050 29 New York Shipbuilding Co... 87.4 92.8 
Tucker ..... 1,090 29% Fore River Shipbuilding Co.. 18.8 33.2 
Conyngham.. 1,090 2932 Wm. Cramp & Sons......... 39.5 54.3 
Porterwenir 1,090 291%4 Wm. Cramp & Sons... coo PDL 50.8 
Wadsworth.. 1,090 2934 Bath Iron Works........... 66.4 78.6 
Jacob Jones. 1,090 29% New York Shipbuilding Co... 33.7 52.2 
Wainwright.. 1,090 29% New York Shipbuilding Co... 33.4 51.7 
IN@ @Bsoo006 1,090 29% Fore River Shipbuilding Co.. 00.0 6.4 
IN@, Booosce 1,090 29% Fore River Shipbuilding Co.. 00.0 6.4 
SUBMARINE TORPEDO BOATS 

VO odo Ob sa00 cooo INA? Marth INGi7 Modo oso0dc 89.7 89.7 
SeEieaue Oca no00 oooo Wena Wesel, INO@w SoHE, occc08 85.7 86.7 
ICN Ginna b0 66 5000 coco \Wpaviora Iron \WORS. 000000000 98.1 100.0 
KES teen cee WnionwironmaVWViOukSenrerrieerer 98.1 100.0 
Ie leeytertyer Secon tls sks Fore River Shipbuilding Co.. 67.4 89.6 
VRE Aa AOO -.-. .--- Hore River Shipbuilding Go.. 66.2 84.6 
JES Gpooeuac ao Fore River Shipbuilding Co.. 66.1 75.5 
IEA Goago00'° Fore River Shipbuilding Co.. 65.7 76.0 
liemowodadS WEIRD 40, 13, C@sp0000000000000 41.2 58.2 

bp Aro.c Lake T. B. Co. (Long Beach, 
Calta noaietemmctioeetecine Hog 52.7 

[Te Tes rr cncarts Lake T. B. Co. (Long Beach, 
Cal) Maa ceetr een 39.7 51.6 
Gh ieeaecreecion Fore River Shipbuilding Co.. 50.6 63.4 
IG eS oo06 00 Navy Yard, P’tsmouth, N. H. 0.0 3.0 
Ben oooues Fore River Shipbuilding Co.. 24.9 50.0 
ICAO paca oc Fore River Shipbuilding Co.. 23.8 45.6 
Leper Fore River Shipbuilding Co.. 0.0 3.2 


Reasons for Advocating Electrical Propulsion 

While there has been considerable skepticism on the 
part of marine engineers as to the successful application 
of electricity to the propulsion of ships, this has been due 
principally to the unfamiliarity of marine engineers with 
the handling of large units of electrical machinery operat- 
ing at high voltage. The direct-connected steam engine, 
especially of the reciprocating type, is an old and tried 
friend. Every marine engineer has been shipmates with 
this type of machinery from the time when he first went 
to sea. He is thoroughly familiar with its characteristics 
and capabilities and is fully prepared to meet any emer- 
gency that may arise. This knowledge has inspired in 
himself confidence in his own powers as master of the 
powerful machinery under his control, and the introduc- 
tion of a new and unfamiliar type of machinery is natu- 
rally not met with favor on his part. The experience 
gained from the Jupiter, however, has shown that the 
burdens of the engine-room staff are materially lightened 
on an electrically propelled vessel. In place of the heavy 
throttles that must be opened and closed there are light, 
easily-handled oil switches and a speed controller that 
can be handled with one finger. Fewer men are required 
on watch in the engine room and, in a rough sea, there 
is no racing of the machinery, with the consequent con- 
stant attention of the engine-room watch. The machinery 
responds promptly to changes of speed, and full power 
is available for backing, making the vessel particularly 
handy for maneuvering. With all these advantages in 
view it will probably not be a difficult task to win over the 
marine engineer to the ranks of the advocates of electrical 
propulsion. 


Lubrication 


There is an old saying that there are more ways than 
one to kill a cat, and in this economy on shipboard there 
are more ways than those I have already written about 
to save money. 

Next to fuel, probably the most expensive item in 
the operating expenses on board ship is lubricating oil, 
and on almost any big ship there are lots of ways of 
cutting down that expense. When I first went to sea 
we used nothing but hog grease, or lard oil, as they called 
it, and we had to pay from go cents (3/9) to $1.10 (4/7) 
a gallon for it; that was indeed some expense. 

It was not only expensive, but it had other bad features. 
Those of you who have never smelled rotting lard oil 
in the bilges of a wooden steamer do not really know 
what perfume is. Besides that, if you had a burn or a 
cut on your hands or face, the smarting pain the use of 
lard oil would give you, on account of the salt, used to 
preserve it, was something to remember, and make you 
thank your stars that coal oil was discovered out in Penn- 
sylvania before the most of you were born. 

The fine grades of mineral oil you use these days at 
a cost of thirty to forty cents (1/3 to 1/8) a gallon are 
also something to be thankful for. Because it is much 
cheaper than lard oil used to be, is, however, no reason 
why it should be wasted. Il venture to say that on 
almost any steamer running to-day a saving of from ten 
to fifty percent in oil bills can be made if the men in 
charge will go after the oilers who are responsible for the 
use of the lubricants. 

If you really want to find out how little oil a marine 
engine can run on with safety, just get caught out at sea 
about a thousand miles from home some time, and find 
that owing to the gage glass on your oil tank being filled, 
with the gage cocks at top and bottom shut off, you 
thought you had twice as much oil on hand as you really 
had. That occurred to me one time, and I have no doubts 
but what the same experience has fallen to the lot of 
many other engineers. It kind of makes you feel sick to 
find that you have only two days’ quantity of oil on 
hand when you thought you had at least enough for a 
week's run. The fact that I am sitting up writing this 
dope is evidence that we got into port, even if we did 
have such a small quantity of oil on hand 

“How did we do it?” did I hear you say? Well, my 
boy, it was simply a case of economy applied strictly on 
the ground of necessity. We made every drop of oil 
count, and we got into port with about ten gallons of 
oil to spare. 

The first thing I did was to call my assistants and all 
the oilers and read them the riot act about being careful 
with the oil. And believe me, they were careful, too. 
The first thing they did was to cut out all the automatic 
lubricators, which are at all times both a blessing and a 
curse. A blessing, because if an oiler loafs on his job 
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the oil is sure to be fed to the working parts, and a curse, 
because the natural tendency is to let them run so strong 
to make doubly sure that all the journals get oiled that 
about twice as much is used as is really needed. By 
cutting out all those oil manifolds and oiling with a 
squirt can the quantity we used was at once reduced 
over a half. Of course, there were no unnecessary 
flourishes given the oil can, and every time an oil cup 
was aimed at the stream of oil came pretty near to 
hitting the bull’s eye. Then, too, we dug up out of a 
storeroom a couple of old oil cans and rigged up a kind 
of filter whereby we could strain the oil caught in the 
drip pans through an old woolen undershirt, thus saving 
much of the oil to use over again on the engine. 

It surprised all of us how little oil that old engine 
needed, as compared to the amount we had been giving 
her when we thought we had plenty of oil in the tanks. 
The next voyage we made we adopted the same tactics 
as we had been using in those few days of hard times, 
and if,that old hooker is still running I'll bet that they are 
using that reduced amount yet. 

That experience taught me a good lesson. and one that 
I have profited by ever since. With an ordinary automatic 
lubricator secured to the engine casing I usually cut out 
all the oil drips except the two to the crosshead pins on 
each cylinder, and make the oilers oil all the other jour- 
nals by hand. Crankpins, if watched closely, can be oiled 
by hand entirely, although on some engines it is advisable 
to have a steady flow of oil from the lubricator. Nine 
times out of ten, though, unless you watch the drops 
yourself, the oiler will let it run too freely and waste 
about half as much as is put on. 

Some engineers believe in using compound on small 
journals where there is little motion, and | believe there 
is economy in that. The great oil-users are the crosshead 
pins, crankpins, main bearings and the thrust. It is un- 
doubtedly very economical to catch the oil from these 
journals in drip pans and strain it in a filter, of which 
there are several good types on the market. Oil can be 
used a number of times without losing its lubricating 
quality, and the main object of the filtration process is 
to remove any dirt from the oil. 

Of course, we all know that there should be a certain 
amount of the waste oil run into the engine-room bilges, 
as there is nothing better to preserve the steel around 
the inaccessible parts of the engine foundation than oil 
sloshed around in the bilge water. I’m not altogether 
sure if it isn’t a good idea to let some of the oil from 
the engine-room bilge run into the fireroom bilges through 
the sluice valves, as the Lord knows it is a pretty hard 
game to keep the hull plates and frames under the boilers 
from rusting out in these steel ships we are running. 

Yours for economy, 


behets 


Questions and Answers for Marine Engineers 


Inquiries of General Interest Regarding Marine Engineer= 
ing and Shipbuilding will be Answered in this Department 


CONDUCTED BY H. 


This department is maintained for the service of prac- 
tical marine engineers, draftsmen and shipbuilders. All 
imquiries should bear the name and address of the writer. 
Anonymous comnuimications will not be considered. The 
identity of the writer, however, will not be disclosed un- 
less the editor is given permission to do so. Indicator 
cards taken from marine engines will be carefully ana- 
lyzed, the defects pointed out, and the horsepower calcu- 
lated, provided complete data are sent with the cards. 


Epitor’s Nore.—In reply to a question on page 38 of 
the January, 1915, issue, regarding the use of jet con- 
densers with turbines when fresh water is available for 
circulating water, the answer stated that jet condensers 
should never be used, as this type of condenser is un- 
suitable for the production of the high vacua essential 
to good efficiencies in turbine installations. In view of 
the fact that jet condensers with rotary pumps are used 
extensively in shore turbine installations, giving high 
vacua and good economy, it should be distinctly under- 
stood that the answer given in the January issue referred 
only to present ship practice, that is, to the type of marine 
jet condenser with reciprocating pumps in common use on 
fresh water. The answer as given is true for that type, 
» but does not apply to jet condensers now common in shore 
turbine installations, which have pumps of the Leblanc, 
Thyssen or Delaporte types. These pumps are valveless 
rotating pumps that draw air out of the condenser by 
entraining it between pellets of water or in a jet dis- 
charged at high velocity into the pipe from the condenser. 
Pumps of this sort will handle a large volume of air and 
give vacua equal to those obtained with surface con- 
densers. 


O.—How can I find the two-thirds power of a displacement? SrtupeEnvt. 

A.—The easiest way is to square the number and then 
extract the cube root of this square. If a table of squares 
and cubes is available, it simply means leveling up the two 
entries in the table. 


O.—What is the largest Diesel engine installation in a ship at the 
Diesen time? 


A —The largest total horsepower is in the Fionia, which 
has two 6-cylinder Diesel engines of 2,000 brake horse- 
power each. The largest horsepower per cylinder is a 
bit over 500. 

Q.—How do you determine the number of expansions for a triple- 
expansion engine of known dimensions? S 

A.—The number of expansions in its commonly ac- 
cepted significance is the ratio of the volume of the low- 
pressure cylinder to the volume of the high-pressure cylin- 
» der at the cutoff, clearances neglected. 


O.—Why are torsion-meters not used for determining the shaft horse- 
power of reciprocating engines? I, Se Ie 


A.—Torsion-meters are at their best when measuring 
the output from engines having a constant turning-mo- 
ment or torque, as in the case of turbines, and even here 
the torsional oscillation of the shaft from the thrust-block 
to the propeller, caused by irregularities in propeller ac- 
tion, gives trouble. In the case of a reciprocating engine 
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the torque is so irregular at different angles of rotation 
that torsion-meters give unsatisfactory results. There 
have been instances, however, of torsion-meter applica- 
tions to reciprocating engines, but generally with poor 
results. 


Q.—In reading the figures which are placed at the bow and stern for 
indicating the draft, should the figure be read to its top or bottom or 
goalies aes DRart. 


AN. 
figure and are customarily six inches high, so that, if the 
water were half way up on 14, the draft would be 14 feet 
3 inches, or, if just covering it, 14 feet 6 inches. 


Q.—Will you please explain the following: In a triple-expansion con- 
densing engine is the vacuum produced by the air pump effective only 
in the low-pressure cylinder, or does it cause a reduction of pressure 
below that of the atmosphere in the intermediate- and high-pressure 
cylinders as well? o IR, IR. 


A.—The vacuum affects the pressure in all cylinders, 
but most in the low-pressure cylinder, and least in the 
high-pressure cylinder. For the range of pressures cus- 
tomarily met with, the only cylinder in which the pres- 
sure falls below the atmospheric pressure is the low- 
pressure cylinder. 

Q.—We have a 2,500 indicated horsepower, coal-burning freighter, 
with a radius of action of about 3,000 miles. How much of a saving in 


weight of fuel carried could be expected if oil-burning apparatus were 
installed ? CHIEF. 


A.—A moderate value of coal per indicated horsepower 
per hour for vessels of this character is from 1.6 to 1.8 
pounds, so that for the time required to steam 3,000 miles 
(assuming a speed of 10 knots) would be about 

1.8 X 3,000 X 2,500 
—___—___——— = 603 tons. 
10 X 2,240 

For oil fuel probably 1.1 pounds is a conservative figure, 
which would give 361 tons for the 3,000 miles, or a saving 
of 235 tons deadweight and the further saving in volume 
of the entire space now used for coal, as the oil fuel would 
probably be carried in the double bottom. 

Q.—I have frequently of late seen references to the “Michell” thrust 
bearing, and judge that it is some new kind of thrust bearing for ships. 


Can you give me a brief description of it, and tell wherein it differs 
from the standard type in use? AG 183, 


A.—The principle of the “Michell” bearing is that of 
automatically forced lubrication. The thrust of the shaft 
is transmitted to the stationary part of the bearing through 
a series of sectors each supported at its center of pressure, 
which is two-thirds its length from the leading edge 
When running, each block takes a slight tilt, and the 
space between it and the opposing collar is at the leading 
edge about twice that at the trailing edge. Oil enters 
and is forced along the narrowing channel, so that a film 
is always maintained between the surfaces. The theo- 
retical work upon lubrication on which the practical de- 
sign is based was derived by Osborne Reynolds in 1886, 
and the earliest patents were brought out by “Michell” 
in 1905. Since then there have been several thrust bear- 
ings of this same general character. One made in this 
country is the “Kingsbury” (patented 1910 and now 
installed on the U. S. collier Neptune). Bearings of this 
sort have been shown to withstand remarkable pressures. 
The normal type of thrust bearing is rarely designed to 

carry much over 50 pounds per square inch, and with 
turbines, where the pressure is steady, trouble was found 
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at even low pressures, due to the oil being squeezed out. 
Bearings of the ‘“‘Michell” type are customarily designed 
to operate at thrusts of 500 pounds per square inch and 
often are operated as high as 1,500 pounds per square 
inch. In fact, in an experimental bearing of the “Kings- 
bury” type, made by the Westinghouse Company, pres- 
sures up to 10,000 pounds per square inch were attained 
with no heating, although at this pressure the white metal 
was squeezed out and the pressure had to be reduced. 
The friction losses in a bearing of this sort are about 
1/15 of those in a standard bearing and but one thrust 
collar is customary. 

Q.—Inclosed are indicator cards taken from the engines of one of the 
Japanese trans-Pacific Ocean liners. Will you please explain the cause 


of the defects in the low-pressure cards, and how they can be remedied? 
S: M. 


A.—The high- and intermediate-pressure cards and the 
top card of the low-pressure cylinder need no comment. 
The abnormalities apparent in the card from the bottom 


Ibo le 


L.P. 
Cards from Four-Cylinder, Triple-Expansion Engine 


end of the low-pressure cylinder can be explained by an 
insufficiently opened indicator cock, as there are evidences 
of continuous throttling and delay in events. This would 
explain the difference in cards taken at different times. 
Possibly the three-way cock, if used, sticks, or is im- 
properly installed. There is no defect in valve or valve 
setting which will produce all the irregularities shown. 

Q.—Please calculate horsepower from the inclosed cards and suggest 
any changes that may be desirable. 181, 12, 

A.—The tabulation of horsepower follows, and it should 
be noted that the high-pressure cylinder is not doing its 
share of the work. 
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TUGBOAT ENGINE, 17”, 25”, 43” BY 30” STROKE. BOILER 
PRESSURE 190 LBS. VACUUM, 26”. REVOLUTIONS PER 
MINUTE, 94. 

Area of | Length | Spring } Bo USES VE |] Me TBI IP 

Cylinder Card of Card | Lbs. per} M.E.P.| Per Per 
End. Sq. In. In. In. | Card Cylinder. 

Isl J, GEUID)) oc ool] Bob 3.76 | 80 TD 2262, ote 
lB I (CID), aoc 83,745) Onion 8O e692 111.0 233.2 
Is 15 GSt 1B) 5 co 00 4.11 3.83 | 40 42.9 UO. | oooose 
I 12 (CID) ocacall Bar! 3.81 40 ) 8%).83 134.2 284.2 

Ibn IPs (EE 13) coo00 | 4.40 37) || 12 13.94 144.1 Wo 
iby 12% (CC IB) ooo 4.44 3.16 | 12 14.17 145.3 289.7 

| 


Total indicated horsepower, 806.7. 


The intermediate-pressure and low-pressure cards are 
excellent and need no comment. The high-pressure card 


—————— 


nb [7 


ie 


lr 


Cards from Tugboat Engine. Piston Rods, All 37% Inches Diam- 
eter; High-Pressure Piston Valve Lead, 1/4 Inch on Each End, or 
3/16 Inch at Top and 5/16 Inch at Bottom in Working Condition; 
First Receiver Pressure, 70 Pounds; Intermediate Pressure Piston 
Valve Lead, Vg Inch at Top and 3/16 Inch at Bottom; Second Re- 


ceiver Pressure, 16 Pounds 


gives evidence of too early admission on both ends of the 
cylinder and the events of cut-off and compression occur 
at percentages of the stroke which are more unequal than 
should be. The remedies for these are: First, to de- 
crease the lead by reducing the angular advance, which 
would improve the heels of the cards; and, second, shorten 
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the valve rod and equalize the events of stroke a small 
amount. If these are carefully done, and cards taken 
between changes to note the effect of changes and but 
one thing changed at a time, it should be possible to in- 
crease the horsepower in this cylinder by 10 percent to 
20 percent, especially if the serious wire drawing into the 
receiver (shown by the curved back-pressure lines) could 
be remedied. This can be done, if the valve does not at 
present entirely uncover the exhaust ports, by increasing 
the eccentricity, which would give increased travel and 
therefore port-opening. The above discussion is on the 
assumption that the valve is direct-acting. If it is in- 
direct, reverse the changes to conform. A direct valve 
is one which governs admission and cut-off by the out- 
side laps. 


O.—Will you please explain the following regarding the question 
published in the January, 1915, issue, which asks for the horsepower of 
a sternwheel towboat driven by compound tandem condensing engines? 
In the answer it is stated that you doubt if such an engine as described 
will produce 38,700 horsepower, and you back up your statement by 
figures. I followed the calculations until it comes to the indicated 
horsepower formula, where the result given is 1,470 horsepower for 
one engine. I agree with all your figures except that of the area of 
the surface worked against. You give 3,117, which is the area of the 
low-pressure only. Why should not the high-pressure also be taken into 
consideration? If it were, we should get the following: 


2X 64.9 X 12 X (3117+ 618) X 10 


I, Jal, 12, = 
33,000 
I. H, P, = 1,760 for one engine, or 3,520 horsepower for two 
engines. Yo WWI, 13, 


A.—In estimating the mean effective pressure for any 
muitiple-expansion engine, it is customary to calculate the 
pressure that would be required if the work were all done 
in the low-pressure cylinder. This is called the mean 
effective pressure referred to the low-pressure cylinder 
and the calculation for horsepower then becomes identical 
with the calculation for a single-cylinder engine. For a 
compound engine the referred mean effective pressure is 
M. E. P. (referred) = low-pressure M. E. P. 

high pressure VW. E. P. 


: ratio low pressure to high pressure 
and for a triple-expansion engine 


M. E. P. (referred) = low-pressure M. E. P. 


intermediate pressure V/, E. P. 
ae 


ratio low pressure to intermediate pressure 
high pressure M. E. P. 


ratio low pressure to high pressure 

The mean effective pressure used in the calculation 

mentioned was the referred mean effective pressure, and, 

therefore, already included the high-pressure mean ef- 

fective pressure. The correct indicated horsepower is 
1,470, as formerly given. 


Q.—(a) I am inclosing three indicator diagrams and would like to 
have the exact horsepower of same calculated. These cards were taken 
off of one of my main engines. 

(b) Why do vacuum gages read in inches instead of pounds? 

(c) Why is the low-pressure cylinder of a compound engine made 
twice as large as the high-pressure cylinder? 


A.—(a) The horsepower from the cards (neglecting 
the piston rods, as no data are given) is as follows: 


I, Tel, 12). 

Card No. Cut-Off IML, 18, 1, (total) R. P.M. 
I 5/16 nits Jal, 18, 208 17 
mui (CIB, 

2 3/8 118.6 H. E. 204 16 
nt7ts (Cy Je, 

3 1/2 1Ze) Jnl, 19, 247 18 
TARAL (C18; 


If they were reduced to the same revolutions per minute, 
say 17, the indicated horsepower from the three cards 
would be 208, 217 and 233, respectively, which well illus- 
trates the effect of increasing cut-off. The cards would 
be improved if release occurred earlier. If the engine has 
a slide valve, increase the angular advance, and if poppet 
valves, arrange for earlier admission and release. 
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(b) By vacuum, in the commonly accepted engineering 
sense of the word, we mean the amount by which a pres- 
sure is less than that of the atmosphere. The pressure 
due to the atmosphere is measured by an instrument called 
a barometer, which records the height to which a column 
of mercury would be sucked up in a tube by a perfect 
vacuum, or, more correctly, the height at which the at- 
mospheric pressure will maintain the column of mercury. 


CUT-OFF AT & SUR BOILER PRESSURE = 190 
PM.=I7 


CUT-OFF AT 3 STROKE. BOILER PRESSURE = 185 
8  R.PM.=16 


CUT-OFF AT 3 STROKE. BOILER PRESSURE = 191 
R.PM. = 18 


Cards from Single-Cylinder Engine, 18 Inches Diameter by 
84 Inches Stroke 


This is not constant, but varies from day to day. All 
steam engineering gages always read from atmospheric 
pressure, as a basis or zero, and a vacuum gage reads the 
amount by which pressures are less than the atmospheric 
pressure. The barometer at the time the vacuum gage is 
read gives the value of a perfect vacuum in inches of 
mercury and the relative sufficiency of the vacuum in hand 
can best be determined if it reads in the same units as 
those common for indicating the perfect vacuum, namely: 
inches. 

(c) One pound of steam increases in volume as the 
pressure on it decreases. After a certain number of 
pounds of steam have gone into the high-pressure cylinder 
up to the point of cut-off the steam expands and drives 
the piston before it. The steam is then exhausted into 
the receiver at this lower pressure and increased volume. 
The low-pressure cylinder, in order to take the steam and 
expand it still further, must be of a volume larger than 
the high-pressure cylinder by approximately the amount 
of the expansion in the high-pressure cylinder. 


Letters from Marine Engineers 


Discussion of the Design and Handling of Marine Engines, 
Boilers and Auxiliaries — Breakdowns at Sea and Repairs 


This department is open to all readers of the magazine 
for the discussion of affairs in the engine room. All let- 
ters published are paid for at regular rates. Your ideas 
or experiences will be mutually helpful and interesting to 
other engineers. Write your letter now. 


Insignificant Omission the Cause of 
Great Damage 


During a recent full-power regulation trial trip with a 
high-powered ship fitted with watertube boilers of an ap- 
proved type, explosions in four out of the total number 
of 16 boilers wrought terrible injury and death to a num- 
ber of men, with considerable damage to several of the 
boilers. 

The cause of this accident has been the subject of care- 
ful investigation, and it may be stated that no effort has 
been spared to ascertain all the facts which may have 
conduced in bringing about the result. So far as the in- 
vestigation has extended, the primary cause, as is the 
cause in nearly all boiler explosions, was due to low 
water, or, more nearly, to a lack of water, as a result of 
obstructed feed. 

The boilers in the ship in question are arranged in 
eight boiler compartments, each with two boilers. The 
main feed system consists of two main feed tanks, one 
in each engine room, four main feed pumps and two 
hotwell pumps, together with other feed apparatus 
in duplicate divided equally in the two engine rooms. 
There are two independent feed lines, one on each side 
of the ship, with proper cross-connections. The main 
suctions consist of 64-inch pipes to each feed tank with 
branch 2-inch pipes to the reserve feed tanks. The main 
feed tanks are of the ordinary tank and filter type and 
had originally a grid-iron, float-and-lever-operated valve 
at the suction, which was placed at the bottom. This 
valve was at some time removed, the particular reason 
for which being not definitely known, but is supposed to 
have originated with the idea of obviating the possibility 
of accidents due to the inefficiency incident upon the opera- 
tion of float valves. In this connection, it might be men- 
tioned, that an automatically closing valve on the main 
feed suction in the feed tank is placed there to prevent 
air from entering the feed suction when for any cause 
the water becomes exhausted in the tank. This arrange- 
ment is, however, not used in present-day machinery in- 
stallations, but instead thereof an internal pipe in the form 
of a gooseneck or elbow is used with the suction at the 
bottom or side of tank, respectively. Suffice it to say, that 
the float valve was taken out and a strainer put in its 
place. It seems the top cover of this strainer was not 
secured by either bolts or rivets, but held in place by 
some other means more or less insecure. 

The investigation has divulged the following facts: 

1. That the starboard feed suction line failed, due to 
some obstruction within the feed tanks. 

2. That this obstruction was found to consist in the 
top of the strainer having worked loose; then it dropped 
to the bottom of the box and closed up the opening con- 
necting with the suction pipe. The plate top was held 
down by a pressure approximately equivalent to the pres- 
sure head in the tank and suction head in the feed suction 
pipe, in that way effectively closing the opening. 


3. The starboard tank was overflowing while the port 
tank was rapidly being emptied, owing to the increased 
demand made upon it. 

4. Lack of water in the boilers was indicated by its 
disappearance in the gage glass of each boiler. 

5. Fires were hauled on all boilers except one, and 
several of the boilers were pumped to steaming level with 
salt water. 

The first explosion occurred just before the completion 
of the trial, successively followed by explosions in three 
other boilers. About 12 minutes lapsed between the first 
and last boiler explosion. 

The pressure on the feed line ranged between 250 and 
350 pounds, while the average pressure in the boilers was 
170 pounds, the air pressure in the boiler rooms averaging 
two inches. The starboard feed tank had been overflow- 
ing during 12 to 15 minutes, showing the obstruction hav- 
ing lasted for about this time. 

The impressions received by different observers at the 
time of explosions are described as follows: 

The firebox doors all flew open and flame, coals and 
smoke came out of the doors. 

While closing the blower on one boiler and walking over 
towards another boiler the first boiler blew up. When it 
blew up it was dry. There was no steam, no water, nor 
vapor, and just blew out a black fog of gas and dirt and 
flame through the center. There was no steam to amount 
to anything in the fireroom. 

While standing between the feed pump and the throttle 
of the blower the explosion occurred. It blew me out 
into the next fireroom, the concussion was so great. 

The fire doors on the boilers were not of the inswinging 
type but of the ordinary side-hinged outward-swinging 
type. Those of the doors which were shut and locked 
remained in that state with a few exceptions; those that 
were not locked blew open. 

The damage done to the boilers consisted chiefly in tubes 
pulling out, various parts warping, and blistering and 
calking in drums being started. 

The explosions occurred in the forward boilers, the after 
boilers getting the water first, being nearer the source of 
supply. 

The damage done to the boilers, while considerable, was 
very insignificant compared with the injuries sustained by 
the men on watch, many of whom were killed and a great 
number severely injured. 

The lesson to be drawn from this accident may be put 
down in these few words: No detail is too small to re- 


‘ceive the most careful scrutiny, thought and attention. 


A couple of half-inch bolts in this case might have averted 
this accident. EYE. 


Handy Kinks for the Engineer 

In removing or replacing cylinder heads or valve-chest 
covers, studs are often bruised so that the nuts cannot 
be replaced without doctoring up the threads with what 
the boys call “a three square file.’ This process is long 
and the delay is annoying. To get around this trouble 7 
take a spare nut and with a round file, file inside the nut, 
making it into a die. Leaving the lands quite narrow, 
I heat this filed nut up to a low red heat and cyanide the 
inside, of course reheating the nut so that the cyanide 
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will sink in. This produces a very serviceable die, which 
can be run over a bruised stud, leaving it in much better 
shape than if filed. 

Every engine of what we now call the “old style” has 
certain parts of its mechanism set and then center- 
punched, and these marks being recorded as to their rela- 
tive positions by trams; these trams often get lost or 
bent, with the result that very important records are 
entirely lost. To prevent this trouble I select some con- 
venient surface on the engine, quite often on the engine 
frame, or perhaps on the upper side of the valve chest 
or in fact any place that can be conveniently reached 
and is of sufficient extent. Into this surface I drill an 
eighth-inch hole and plug it with a piece of brass wire 
and center-punch it. Then taking one of the trams, I 
place one of its points in this center-punch and scratch 
a radius on the surface selected with the other point; 
on this radius I drill a second hole, plugging it as before; 
I then scribe the arc again with the tram, and center- 
punch a second point in the second plug. Between these 
two plugs I draw a line with the scriber and stamp what 
the distance represents, as for instance: if the tram was 
for locating the position of the high-pressure valve stems, 
I would simply use the letters H. P. V. S. 

It is quite evident that this system can be carried out 
easily where the trams have points of even lengths; but 
where they are not of even length the system has to be 
somewhat modified. If the difference in length of points 
is not great, one of the plugs can be left long enough to 
make up the difference; the objection to this, however, 
is that a peg which extends out might be accidentally bent 
or even carried away, so I have quite often resorted to 
taking a strip of steel, say five-eighths thick and of suf- 
ficient depth to make up the greatest difference in any 
of the tram legs and screwing the piece in a convenient 
position on the engine frame, or elsewhere, and center- 
punching its edge, working down its depth with a file or 
a shaper, if available, for the various length of legs of 
the trams. 

While a ship’s engine room is pretty well provided with 
tools and supplies, I have almost always found that during 
a voyage some little tinkering has to be done that draws 
on the tool chests of the engine-room force. The captain 
and all the deck officers seem to think that an engineer 
officer is able to make any kind of repairs from the ship’s 
clock to the rudder stock. I have always found it ex- 
tremely convenient to carry with me a small assortment 
of drill rods, or what they used to call “Stubbs’ wire,” 
together with drills of both body and tapping size for 
these rods; also a “jamb plate” or die plate for them, 
and taps. These wires are usually required in short 
lengths not over, say, three inches, and I have found that 
after a short time they all got mixed up in my tool chest 
and I could rarely find just the size that I wanted, or the 
tap or drill, without completely cleaning house. To over- 
come this difficulty I have lately bought at a drug store 
or chemist’s, as they call it over in the Old Country—long, 
narrow bottles and used these to carry each size of drill 
rod, together with the drills and tap. It would perhaps 
be better if I could get metal tubes instead of glass bottles, 
but I have been unable to find them; yet the glass bottles 
have the advantage of allowing one to see what is in 
them without pouring the contents out. 

One curious thing seems to take place with these glass 
bottles—they break from no apparent cause. I thought 
at first the breakage arose from carelessness and from 
being knocked about in my tool chest, but I am convinced 
that this is not the reason, as I have kept the bottles in 
places where they could not get knocked about and still 
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the smashing continues. A brother engineer tells me 
that the only way to stop this breakage is to line the 
bottles with paper and stuff a piece of cotton in the 
bottom of the .bottles so as to prevent the metal from 
coming in contact with the glass. This seems to me 
quite reasonable and possible, as cleaning a gage glass 
with anything but a stick and a hunk of waste is never 
allowed. I have tried putting a small round file in a 
gage glass and shaking it about a bit and then laying it 
away, only to find that in a short time the glass was in 
pieces. 

Returning to the subject of replacing cylinder and 
valve-chest covers, | saw in a French-built engine a very 
convenient idea to assist in doing this work; it consisted 
of having two of the studs, which were opposite each 
other, made considerably longer than the other studs, 
but one of these two long studs was an inch longer than 
its mate, The thread on these long studs being turned 
off above the regular length of stud, thus presenting two 
pegs, the cylinder cover could be very easily lowered 
down and guided onto the longer peg or stud and then 
onto the second, thus bringing all the stud holes in the 
cover to properly register with their respective studs. 
When the valve-chest cover was to be handled the longer 
of the two studs was placed in the upper center of the 
valve-chest edge, while the second was directly below it, 
in the lower edge. 

In this same French engine the packing of the cylinder 
heads was quite novel, at least to me. Just inside the 
cylinder studs there was turned a V-shaped groove and 
in the cylinder cover was turned a corresponding groove. 
A piece of thin copper tubing of proper diameter was 
rolled up to just drop into the groove. The joint being 
hard-soldered, this tube was well annealed and of sufficient 
diameter to allow the cover to pinch down on it. The 
joint, the engineer assured me, never leaked, and he used 
the same piece of tubing over and over again, only 
reannealing it from time to time. JACK. 


Faulty Designing of Marine Boilers 


The article on faulty designing of marine boilers by 
“J. S.,” published in the October, 1914, issue of INTER- 
NATIONAL MARINE ENGINEERING, was of much interest 
to the writer. Although much has been written about 
the Scotch marine boiler and vast improvements have 
been made in such boilers in recent years, there still 
remain many points for discussicn. There is also ample 
room for various further improvements to be made. I 
am sure a thorough discussion by the readers of this 
practical journal would do much in this respect. 

Referring to the remarks by “J. S.” regarding a marine 
boiler on a coastwise tug, special attention is called to 
the bulging of the backs of combustion chambers, due 
to the 74-inch pitch of the stays. “J. S.” seems to think 
that this pitch is too great. 

All other points being equal, the above pitch is quite 
in order. The writer does not believe that the fact that 
these stays were pitched 7% inches apart was actually 
the cause of the trouble. There are other factors which 
would be more likely to cause some trouble or bulging, 
even with a much less pitch. 

The writer has often wondered that there are not many 
more cases of boiler explosions on board tug boats, for 
in many cases the abuse and neglect of boilers on tug boats 
are criminal. Some time ago the writer had occasion to 
board a sea-going tug, and on going below with the chief, 
to the writer’s surprise no water was visible in the gage 
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glass, but a plug of cylinder oil stood nearly an inch above 
the bottom nut. The writer was informed by the chief 
that there was plenty of water in the boiler. He con- 
sidered that as long as 2 inches of water was over the 
combustion-chamber top everything was all right. In 
fact, it was his practice to carry the water at this level, 
as he claimed that it gave more steam space. 

As a rule, tug boats work very long hours, and the 
boilers are kept under steam without cleaning for long 
periods, with the result that often serious scaling takes 
place. With high steam pressures, it is not surprising to 
read about collapsed furnaces and distorted and bulged 
plates. The marvel is that the actual cases of serious 
accidents are so few. 

In the case that “J. S.” refers to, it would interest the 
writer to know if the fire bars were carried clear back 
to the back of the combustion chamber. I would also 
like to know the grate area, the diameter of the smoke 
tubes, and also the diameter and length of the boiler. 

Referring to the next case cited by “J. S.,” in which 
Howden’s forced draft was used, the failure here again 
may not be due to defective staying, but rather from 
defective circulation. No doubt, “J. S.” is right in his 
remarks in this instance, where he refers to the narrow 
water spaces between the back of the combustion cham- 
ber and the back of the boiler, more especially if the 
back of the combustion chamber is straight. When forced 
draft is used it is certainly bad practice to have the back 
of the combustion chamber dirty. The back of the com- 
bustion chamber should always have as much slope as 
possible to allow the globules of steam to be more readily 
liberated. A straight combustion-chamber back, with a 
restricted water space, is fatal to good circulation. 

In the next case cited, where forced draft was also 
used, the writer is firmly of the opinion that the trouble 
was entirely due to overheating, due to defective circula- 
tion. The fact that in this case there was no break in 
the horizontal line of tubes, and the lower row of tubes 
was only about 4% inches or so above the furnaces, would 
be quite enough to court disaster with forced draft and 
bad circulation. A boiler intended for forced draft calls 
for the most careful design and thorough attention to the 
minor details. The water spaces and the arrangement of 
tubes must have special consideration, as upon these 
points hang the merit of the boiler. The writer has 
come across cases in which boilers of equal size, that is, 
8 feet by 8 feet, have had smoke tube surfaces alone 
varying by over 60 square feet. I have also come across 
cases where the bottom of the combustion chamber gave 
only 1% inches clearance from the shell plate. 

The writer long ago came to the conclusion that some 
builders never considered the question of combustion or 
fire grates. They seem to think this subject requires no 
consideration, and as long as a few fire bars are thrown 
into the furnace of any length that happens to be handy, 
it needs no further consideration. The writer has no 
hesitation in stating that an ill-designed and ill-propor- 
tioned fire grate and bridge can easily be made to count 
for a shortage of power to nearly 50 percent of the 
boiler’s available power. 

Another very common error in regard to furnace fitting 
where it has been found that the boilers are too small for 
the engines and it-is desired to improve matters, the fire 
bars have been carried clear back to the back of the 
combustion chamber, with the intention of increasing the 
power of the boiler from the additional grate area. It 
would interest the writer very much to hear of a case 
where this method has been a thorough success. Per- 
sonally, he has not seen one yet, but, on the contrary, 
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he has seen good boilers practically ruined by the adoption 
of this plan. 

There is a limit to the power which can be generated 
in any boiler, and when, through an error in design, or 
through an attempt at false economy, a boiler much too 
small, even when worked at its maximum power, is sup- 
plied, nothing can be expected but trouble and expense. 
In fact, it is not an uncommon sight to see such a boiler 
with the funnel practically at a red heat, the color of 
which is easily visible at night. All of which proves that 
the combustion chamber has been transferred to the fun- 
nel, which can hardly be called a proper place for the 
production of steam. 

There is no advantage to be gained by a large fire 
grate if the right proportion of smoke tubes is not pro- 
vided to carry off the gases. In some cases too large 
a fire grate has caused explosions in the back of the fur- 
nace, which have blown the fire through the doors when 
the stokers have opened the doors for firing. Such con- 
ditions mean low efficiency and heavy boiler repair bills. 

The writer is quite in accord with “J. S.” in the matter 
of the proper position of fire bars and bridges. There is 
far more in this matter than some builders seem to 
imagine. As “J. S.’ says: “Where a boiler fails to supply 
the required amount of steam on a trial trip, assuming 
other proportions correct, in many cases all that is re- 
quired is a reconstruction of the fire bars and bridges.” 
As a proof of this, the writer had an experience some 
time ago with a marine boiler supplying steam to a sta- 
tionary plant. Great trouble was experienced in keeping 
up steam; in general, the conditions were bad. The fire 
bars had been run clear back to the back of the com- 
bustion chamber, the grate area being 37.5 square feet. 
After reconstructing the fire bars, and fitting proper 
bridges, the writer reduced the grate area down to 20 
square feet, after which the boiler steamed well, and gave 
excellent results. No shortage of steam has been expe- 
rienced since then, and a saving of nearly one ton of coal 
per week has resulted from this alteration. This is only 
one of many cases which the writer has handled in the 
same manner with very great advantage and economy 
and compares with the practical remarks of “J. S.” 

As regards the matter of steam space, it is always false 
economy to curtail boiler dimensions. If any error is 
made the dimensions should be too large rather than too 
small. From .58 to .65 cubic feet per indicated horse- 
power should give fairly satisfactory results, other. pro- 
portions being equal. There is no doubt but that the main 
trouble occasioned in marine boilers is due to the fact 
that the boilers are too small for the engines for which 
they are to supply steam. Exhausted stokers, who have 
spent every ounce of their energy in a mad effort to 
keep up steam, will bear witness to the truth of this 
statement, and I have no doubt that it is well known to 
Wa) cere 

No doubt, many failures of boilers to supply sufficient 
steam, where the boiler proportions are good, exists in the 
fact that the coal supplied is of a cheap quality and of low 
calorific value. If a designer has figured on a certain 
consumption of fuel per square foot of grate, and assumed 
that feed water is delivered to the boiler at a high 
temperature, knowing the rate of evaporation from an 
average steam coal, the builder is quite justified in rating 
the power of his boiler on this assumption. Inferior coal 
and other defects, however, may bring the power of the 
boiler considerably below the builder’s rating. Take a 
marine boiler with 40 square feet of grate area. The 
designer knows from past experience that under ordinary 
conditions 18 pounds of good steam coal can be burned 
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per square foot of grate area, or 750 pounds per hour, 
and that 10 pounds of water can be evaporated from 
and at 212 degrees Fahrenheit per pound of coal, making 
7,200 pounds of water. Assuming a compound engine, 
using 20 pounds of steam per horsepower, the boiler 
should supply steam for 360 indicated horsepower. 

On the other hand, it is more often the case that a 
cheap coal of low calorific value is supplied, only 12 
pounds of which can be burned per square foot of grate, 
and only 7 pounds of water can be evaporated per pound 
of coal. We, therefore, have 480 pounds of coal consumed 
and an evaporation of 3,360 pounds, supplying steam for 
only 168 horsepower, which is a very different state of 
affairs. Should the boiler be too small and require addi- 
tional forcing to get the required power, the case will be 
practically hopeless. 

Another cause of many boiler failures is that the de- 
signer has little or no say in the matter, and is thereby 
compelled to depart from what he knows by experience to 
be right. He is often supplied with the main particulars 
as to length and diameter, and diameter of furnaces. In 
some cases the heating surface is given, but in many cases 
it is not, and very often the designer is informed that 
the particulars given are binding and must be adhered to. 
Beyond this, he may hear nothing further until some few 
months later, when he may be asked to look up particulars 
regarding boiler No. so-and-so, as complaints have been 
received from the owners that the boiler is too small and 
does not give satisfaction. When the matter is finally 
investigated, it is found that the boiler would have been 
satisfactory if it had been 1 foot larger in diameter than 
the one ordered. The results, therefore, are due entirely 
to the owners or their representatives. 

In conclusion, the price of coal has advanced so much 
in recent years that owners cannot, or at least think they 
cannot, afford to pay the price asked for good steam coal, 
with the result that the cheap, inferior coal is the order 
of the day, and many boiler failures follow as regards 
steaming capacity. 

Some time ago it was the writer’s privilege to see the 
Ross Schofield circulators fitted, with very satisfactory 
results, to a marine boiler that was very much too small 
for its service. Perhaps the following figures may be of 
interest to some of the readers of this journal. 

For the four months previous to fitting the circulators 
the coal consumption was 144 tons. For the four months 
after fitting the circulators the coal consumption was 123 
tons. During the four months before the circulators were 
fitted the vessel ran 3,848 miles, while for the four months 
after the circulators were fitted the mileage was 4,720, 
or 872 miles more on 20 tons less coal. Of course, the 
extra mileage is not due to the circulators, but the duty 
of the boat was that much more and accomplished on 
20 tons less coal. 


Gloucester, England. C. R. WILLIAMSON. 


Instructions for Firing 

Each fireman will usually declare that he is spreading 
his coal evenly over the fires and that there is nothing 
left to be desired in his way of firing. He has a peculiar 
twist, that he gives to each shovelful, which causes the 
coal to spread out into a nice even layer. He can’t say 
just how it happens; but he does it just the same. Such 
is human nature when one is dealing with himself. The 
facts are entirely different. 

After watching supposedly first-class firemen working, 
and after carefully examining the fires built up by them, 
it was easily seen that the coal was not spread evenly 
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but that it was piled in roughly, leaving hills and hollows 
in the bed of burning coal. All the leveling was done 
with either the hoe or the devil’s claw. 

In order that'each man might see exactly what he was 
accomplishing, a dummy furnace was built out of rough 
timber. The fire space was represented by a wooden 
box: the bottom representing the grate; the top, the lower 
rows of tubes; the sides, the firebrick walls of the fur- 
nace. The front end of the box was closed and a door 
(similar to a regular furnace door) provided; the back 
end of the box was left entirely open. The whole box 
was so placed in an unused fireroom that it was at the 
same height as one of the furnaces would be under actual 
conditions of firing. 

Each fireman was given a chance to show his skill 
with this contrivance. A pile of coal was placed near 
the furnace door. At a signal from the instructor the 
fireman threw open the furnace door, rapidly shoveled 
the coal in (using his own individual method), then 
swung the door shut, the whole just as though he were 
firing under the most approved system. He then confi- 
dently walked around to the back of the box to see what 
results he had obtained in spreading the coal evenly. 

The results were a surprise in nearly every case. A 
strong fireman usually caused at least one-half of his 
coal to go clear through the dummy furnace and to land 
on the floor plates beyond. In actual firing such work 
would cause about one-half of the coal used to bank up 
against the back wall of the furnace, where it is quite 
probable that it would remain, as few firemen reach in 
that far with a hoe. Others made a neat little pile in 
the center of the box bottom; a performance that would 
be sure to cause much smoke and loss of heat in actual 
practice. There were many more peculiarities, but the 
principal result was to show that proper firing was almost 
unknown in that fireroom. 

The discovery of this unpleasant fact led to continued 
practice by all firemen in the department. If a man de- 
sired to hold his rate he had to show that he could really 
do his work on the fires. The results were not instan- 
taneous, but they told in the end. Less smoke, less coal, 
more steady steam, and less actual work in firing were 
some of the results achieved by improving the fires. 

In addition to working the firemen at the dummy fur- 
nace, coal passers were given a chance to partly qualify 
for firemen by the same means. This resulted in a new 
fireman actually knowing how to spread coal when he 
first got his rate and pay of a fireman. 

Although allowances must be made for the fact that 
conditions in regard to heat, etc., were not the same when 
conducting dummy practice as they were when actually 
firing a steaming boiler, the results achieved fully repaid 
all time and money spent on the dummy furnace. If 
one can do a thing well under favorable conditions, he is 
better qualified to do it under unfavorable conditions 
than if he has never attempted it at all. This is the 
foundation upon which all such training must rest. 


W. W. B. 


River TERMINAL CONFERENCE.—A conference on River 
Terminals of Mississippi Valley States was held in St. 
Louis, Mo., on February 18 and 19. Reports were pre- 
sented by delegates from those cities along the rivers 
in the Mississippi Valley that have made substantial prog- 
ress in improving river terminals, and papers were read 
by prominent engineers and city officials identified with 
the work of providing adequate river terminal facilities. 
The relation of the Panama Canal to the Mississippi Val- 
ley was discussed, and the new terminals at New Orleans, 
St. Louis, Kansas City and other large cities described. 


Marine Articles in the Engineering Press 


Some Recent Developments in Marine Engines and Auxiliaries— 
A Discussion of the Use of Gusset Plates in Ship Construction 


Recent Development of Marine Engines, Including Pro- 
pulsion.—This review deals with the experience in marine 
engineering of the last 10 to 15 years. Starting with a 
consideration of the Scotch boiler, it acknowledges its 
great economic superiority, particularly with high pres- 
sures up to 235 pounds and the Howden type hot forced 
draft. It records modern requirements of boiler material 
tests and protests against English Board of Trade test 
pressure at double the working pressure. The article 
takes careful note of the modern superheated steam plant 
with its saving in coal. The watertube boiler is dealt with, 
giving German naval experience with one single type of 
bent-tube form and mercantile experience with a straight- 
tube type, usually in connection with steam turbines. The 
turbine is considered firmly established upon ships of over 
20 knots speed. Difficulties of propeller revolutions and 
of structural turbine details are said to be more readily 
overcome. The modern tendency of adopting combination 
turbines of several impulse wheels in the high-pressure 
range with low-pressure reaction drums is quoted, as well 
as the mixed system for medium-speed ships of two piston 
engines exhausting into one low-pressure turbine. The 
growing popularity of the hydraulic transformer, as well 
as gear transmission, is commented upon. The oil engine 
receives considerable attention, pointing out that the dif- 
ficulties experienced so far can be readily overcome, many 
being only in the auxiliaries, while cracked engine parts 
might, in the exposed parts, be exchangeable; lubrication 
difficulties could be overcome by larger bearings, better 
quality of oil and forced feed. The requirements of power 
by the auxiliaries are discussed, as well as the suitability 
of sea water for cooling purposes. It is noted that a great 
many complaints of ship owners against the oil engine 
are still recorded, as must be expected for a new type, 
which, however, is likely to be simplified and improved. 
A table of data of the leading recent marine oil engines 
is given. In conclusion, a plea is made for efforts to 
minimize coal-bunker trimming and the labor on sea- 
going vessels by installing suitable efficient machinery. 
2 tables. 5,300 words.—Zeitschrift des Vereines Deutscher 
Ingenieure, August 1. 

Recent Auxiliaries and Equipment for Merchant Ves- 
sels—This article is a continuation of one previously re- 
viewed giving a description of modern electric and steam 
winches for different purposes, among them being a 24 
horsepower electric combined provision, coal or boat hoist- 
ing winch, as now frequently installed upon large passen- 
ger steamers. A description is also given of a 24 horse- 
power electric boat hoister, a steam fish net winch with 
a drum capacity for 700 fathoms, and a steam boat hoister, 
also with nigger heads only. Mention is made of the 
sounding machines which are now put on the market fitted 
with a 2% horsepower motor, and which allows a 55-pound 
lead to be heaved at a rate of over 7 feet per second. 
Among the equipment is described the Clayton apparatus, 
which generates and employs sulphur-dioxide for purposes 
of fire extinction, disinfection and vermin extermination ; 
further are mentioned the fire extinction systems, which 
employ carbonic acid gas and the automatic Grinnell 
sprinklers. Among the modern auxiliaries for the engine 
room are noted the Weir dual air pump and a twin steam 
ash hoist of the drum type. Further, an evaporator of 
the double effect type is well described, as well as a feed 


heater. Attention is given to modern ball and roller 
thrust bearings, describing two different types, both con- 
veniently arranged in adjustable casings with oil reten- 
tion. In conclusion, mention is made of the new Brou- 
guiere marine governor, which under pitching motions of 
the ship opens or closes a special stop valve through the 
inertia action of a heavy weight, being so jointed, how- 
ever, to the valve lever that rolling motions have no effect 
upon the valve. 45 illustrations. 2,900 words.—Zeit- 
schrift des Vereines Deutscher Ingenieure, September 12 
and 19. 

On the Use of Plate Gussets in Shipbuilding—VThis ar- 
ticle deals with the question of whether or not gusset 
plates are always employed to the best advantage in ship 
construction. It endeavors to show that they are best 
employed for two cases, first when the member to be con- 
nected can be held rigidly and clamped, and second in 
the skeleton framing of the ship. The importance of the 
support of the gusset upon the rigidity or elasticity of 
the member is pointed out and the claim made that in 
many cases the gussets are only extra weight and that a 
simple corner angle would have done as well, treating the 
girder only as loosely supported. The author thinks that 
even the limited rivet area obtained by the latter will be 
satisfactory for most cases. The demand of the classi- 
fication societies for gussets nearly everywhere is criti- 
cised as wasteful in the direction of weight and cost; this 
applies principally to gussets on watertight bulkheads. 
According to the deductions of the author there are two 
places in the ship where plate gussets are unnecessary, 
namely, at the half beams abreast of hatches and at the 
beams of the superstructure houses and decks. For the 
first he considers it desirable to put more strength and 
rigidity into the frame section at the ends of the hatch 
and for the latter he sees a better stiffening to be obtained 
from wide-spaced belt frames and beams. 3 illustrations. 
2,700 words.—Schiffbau, December 9. 

Progressive Speed Trials of Motor Boats—By A. H. 
Burnand. A description of a method of making speed 
and power trials by motor boats by making use of data 
from bench tests of the motor under various conditions 
of speed and power, and then determining the brake 
horsepower of the motor on actual speed trials of the 
boat by measuring accurately the revolutions per minute 
and interpolating from the power curves obtained on 
bench tests. By a combination of the data thus obtained 
a curve of horsepowers at various speeds of the boat may 
be plotted. 2 illustrations. 1,300 words.—Engineering, 
November 20. 

Experimental Marine-Type Engine at the South Shields 
Marine School.—Plans and description of a vertical open- 
front, four-cylinder, quadruple expansion marine steam 
engine supplied to the Marine School, South Shields, by 
Messrs. W. Sisson & Co., Ltd., engineers, Gloucester. 
The cylinders are 6 inches, 8% inches, 12 inches and 16% 
inches in diameter with a stroke of 12 inches. The engine 
is designed to take steam from the boiler at 200 pounds 
per square inch, and when working quadruple expansion 
and running at about 150 revolutions per minute the out- 
put is 60 brake horsepower. The engine will be used for 
experimental tests and investigations. Ir illustrations. 
1,250 words.—Engineering, November 20. 
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ENGINEERING SPECIALTIES 


Durable Wharf Buildings 
Wharf buildings situated at tidewater demand unusually 
durable materials, due to the fact that they are exposed 
to the action of salt air and mist in addition to the ordi- 
nary action of the elements. Galvanized sheet metal 


would appear to be one of the most suitable materials 
for this construction, if it were not for the fact that 
galvanizing is a protection only so long as it lasts, and 
that at tidewater zinc galvanizing is very far from per- 
manent, corroding away in the course of a very few 
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the fluid is contained between the cut-off vane and the 
next vane ahead. The fluid is discharged as the vane 
passes the outlet opening at the opposite side of the 
meter. 

It is claimed that the Kreutzberg meter makes possible 
the rapid and accurate measurement of commercial quan- 
tities of any fluid, such as oil, alcohol, turpentine, etc., 
and also gas, steam and air under high pressure. Since 
the function of the vanes is to divide the flow into sec- 
tions, the pressure on each side is theoretically the same, 
and in practice differs only by the energy required to 
rotate the drum which in pressures greater than five 


Municipal Wharf, San Diego, Cal. Dimensions, 70 x 760 Feet. 


Roofing, No. 14 Gage Galvanized 2!/, Inches Corrugated Armco; Sid- 


ing, No. 22 Gage Galvanized 2'/, Inches Corrugated Armco 


years and leaving the base metal exposed to the active 
forces of disintegration. 

It has been found, however, that the main cause of 
the rapid deterioration of modern steel is its high con- 
tent of impurities, especially manganese and sulphur. It 
is generally agreed that if these and other impurities 
could be entirely eliminated an iron would be produced 
which would be practically rust-proof. This, of course, 
is impossible in practice, but a number of the leading 
sheet-metal manufacturers of this country are now pro- 
ducing iron of a very high purity, the total content of all 
the substances considered impurities being reduced to a 
very small fraction of 1 percent. While more expensive 
than ordinary bessemer or open-hearth steel, experience 
seems to justify its extensive use. A number of the larg- 
est wharf and accessory buildings completed within the 
past two years have been covered with “Armco” iron, 
made by the American Rolling Mills Company, Middle- 
town, Ohio, which comes under the high grade of material 
above referred to. The illustration shows municipal pier 
A at Los Angeles harbor, in the construction of which 
“Armco” iron was extensively used. 


Kreutzberg Volumetric and Velocity Meter 


J. S. McChesney & Co., Chicago, Ill., has placed on the 
market a meter, known as the Kreutzberg meter, which is 
designed to measure accurately the volume and velocity 
of any fluids passing through it. The meter consists of 
a casing in which a drum fitted with hinged vanes is 
mounted eccentrically. As the drum rotates a certain 
definite volume of the fluid passing through the meter is 
confined between two adjacent vanes, and in this way 
the fluid is mechanically divided into sections of definite 
volume, so that the number of revolutions of the drum, 
recorded on a register, gives by direct readings the 
amount and velocity of the flow of the fluid. 

The fluid enters the meter through a screened chamber, 
so that any solid matter will be removed. The fluid then 
passes into the meter and impinges against the vanes, 
causing the drum to rotate. When a vane passes the 
cut-off point on the inlet a section of fixed volume of 


pounds is negligible. The wear on the vanes is at the 
end, and this, it is claimed, is automatically taken up. 

With compressed air and pneumatic tools in generat 
use, the loss of air, whether through faulty tools or by 
line leakage, frequently assumes serious proportions. To 
detect this loss and accurately measure the amount of air 
required to secure maximum efficiency, the Kreutzberg 
meter has been found most useful, especially to the user 
of pneumatic tools seeking absolute information as to air 
consumption in the shop or the efficiency of tools offered 
for sale. 

It is stated by the manufacturers that several railroads 
and factories are using the meter in compressed air and 
steam lines to determine proportions of total supply de- 


Kreutzberg Meter with Side Removed, Showing Drum and Vanes 


livered to different departments, thus affording figures 
upon which to base operative and manufacturing costs. 
Comparative tests are also made as to the air consumption 
of a tool when new and after a period of service. In this 
latter case, if the consumption has increased excessively, 
the tool may be subject to inspection to determine where 
the leakage occurs and how this can be reduced so that 
the tool will regain its original efficiency for a longer 
period. Further, tools may be tested periodically and sent 
to the tool room for repair when excessive air consump- 
tion is required to work them at full efficiency. 
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Wool Bale Elevators of the Sidney Harbour Trust 


The Sydney Harbour Trust, of Sydney, Australia, has 
recently made a duplicate installation of elevating ma- 
chinery for handling wool bales. These elevators are 
of the continuous type especially designed for the service 
and replace old hydraulic lift elevators. Since operating 
the new elevators it has been found that the cost of hand- 
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Cradle and Receiving Platform 


ling the wool bales has been greatly reduced, because the 
continuous elevators avoid the rehandling which was 
formerly necessary in stacking the bales on the platform 
of the old lift. 

The bales are delivered from larries onto the receiving 
platforms of the elevators. These platforms are made 
adjustable so that they may always be held at the level 
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gears. Automatic brakes are also provided to prevent 
the elevators reversing when power is suddenly shut off. 

The elevators are approximately 48 feet centers and at 
their operating speed of 60 feet per minute are capable 
of elevating 280 500-pound bales per hour. 

These elevators were designed by the Sydney Harbour 
Trust, under the direction of Mr. W. F. Adams, assistant 
engineer, and J. H. Groom, chief draftsman. They were 
manufactured by the Stephens-Adamson Manufacturing 
Company, of Aurora, IIl. 


The New Wilson Safety Goggle 


In the May, 1914, issue of INTERNATIONAL MARINE 
ENGINEERING was published an illustrated description of 
the Willson safety glasses, manufactured by T. A. Will- 
son & Co., Inc., Reading, Pa., for protecting the eyes of 
chippers and men doing heavy work where they are liable 
to be struck by large slugs of metal. These glasses, it 
will be recalled, are of an extra strong construction, hav- 
ing a patented safety flange which extends % inch over 
the back of the glass to prevent broken glass going 
through and injuring the workman’s eye. The side shields 
are made of strong wire sereen. The temples are inside 
the shields and fold back of the glass. 

Such heavy protection glasses, however, are unsatis- 
factory for grinders, machinists and men doing light 
work, so a short time ago the manufacturers perfected a 
new Willson goggle especially designed to meet the re- 
quirements of grinders and machinists. The new goggle 
is very light in weight and at the same time substantial 
enough to withstand the hardest knocks to which it would 
be likely to be subjected. The safety flange used in the 
previous heavy chippers’ glasses has been eliminated, as 
there is no danger of the glass being broken. Protection 
is only necessary from flying bits of emery, dust and grit. 
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of the stacks, being lowered as the stack is reduced. The 
elevators are made sufficiently wide to take the bales lying 
down, making it unnecessary to turn the bales up on 
end before delivering to the cradles. At the discharge 
end the elevators are provided with special guides which 
automatically turn the bales into correct position for 
trucking. : 

The cradles of the elevators are made up of “T” steel 
fingers which dovetail with similar fingers on the loading 
platform. The cradles are supported on special attach- 
ments carried on two strands of “S-A” combination chain. 
Individual motor drives are provided for each elevator, 
driving through silent chain and two sets of reduction 


Discharge End of Wool Bale Elevator 


The rim of the new goggle which replaces the flanged 
frame of the safety glass is amply strong. The lenses 
are of good quality glass. The side shields are much 
lighter and of finer mesh. The temples are on the outside 
of the shields and fold over the front of the glasses. The 
new goggles are supplied in a strong steel case, protecting 
them when carried by the men. 

The manufacturers of the above specialties were 
awarded the grand prize at the Second International Ex- 
position of Safety and Sanitation, held at the Grand Cen- 
tral Palace, New York, December 12 to 19, 1914, in ac- 
knowledgment of the merits of the Willson safety glass, 
the new Willson goggle and the Albex eye protector. 
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Buffalo Machine Guards 
The Buffalo Wire Works Company, Buffalo, N. Y., has 
on the market wire machine guards to be placed around ex- 
posed moving parts of machinery, such as belts, flywheels, 
pulleys, etc. The guards are made to fit almost any 
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arrangement of machinery. They are constructed with 
1%-inch diamond mesh of No. 9, 10 or 12 gage wire with 
either channel iron frames (as shown in Fig. 2) or round 
iron frames (as shown in Fig. 1). Means are provided 
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for fastening the guards to the floor, or either type can 
be made with legs that can be fitted into holes in the floor 
and thereby allow the guards to be removed when neces- 
sary. 
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Machine guards of this type are one of the most im- 
portant safety appliances that can be installed in a shop. 
They not only save life and limb, but also decrease in- 
surance rates and the costs for damages from accidents. 


Worth Brothers=Coatesville Rolling Mill Company to 
Manufacture Basic Open Hearth Steel Tubes 


The Worth Brothers-Coatesville Rolling Mill Company, 
Coatesville, Pa., which holds the unique position of being 
the only tube manufacturer that can supply itself with 
basic open hearth stee! skelp for tube manufacture, has 
decided to take advantage of this opportunity to manu- 
facture basic open hearth steel tubes. The value of 
Worth Brothers’ well-known quality of locomotive boiler 
and firebox steel for equipment and repairs is well recog- 
nized throughout the United States. This same quality, 
it is claimed, will be used in making basic open hearth 
steel tubes. 

The Coatesville Rolling Mill Company claims that for 
many years it has been the largest producer of charcoal 
iron boiler tubes, and that it will continue to main- 
tain this position, at the same time having the distinction 
of being the only tube manufacturer that can supply the 
trade with both charcoal iron and basic open hearth steel 
tubes manufactured from the ore to the finished product. 


A Small, Portable Air Compressor 
The small gasoline (petrol) engine driven portable air 
compressor illustrated has been. developed by the Inger- 
soll-Rand Company, New York, to meet the needs of the 
contractor doing work of a temporary character requir- 
ing compressed air in small quantities. The compressor 


Gasoline-Driven Portable Air Compressor 


is operated by a simple single-cylinder gasoline (petrol) 
engine, which is coupled asa to the compressor, both 
pistons working on the same crank shaft. The engine is 
of the single-acting, two-cycle type, closely following the 
well-known marine “designs. The air compressor, which 
is one of the company’s standard types known as “Im- 
perial XII,” has a capacity of 45 cubic feet per minute at 
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a pressure of 90 pounds. It is fitted with an air unloader 
and the engine with a centrifugal governor. Cooling is 
provided for by a gear-driven pump and an automobile 
type radiator, with large tank capacity, serving both the 
compressor and engine. The radiator is assisted by a large 
fan. 

The frame, axles and wheels are of steel, the front 
axle is arranged with swivel connection to the frame, per- 
mitting horizontal rotation for turning corners and suf- 
ficient vertical movement to accommodate the wheels to 
inequalities of the road without strain on the frame. An 
air receiver tested to 300 pounds water pressure and 
fitted with safety valve, pressure gage, necessary piping, 


outlets, etc., is hung at one end of the frame, and a gas- ° 


oline (petrol) tank of 15 gallons capacity is supported on 
a large tool box, as shown in the illustration. The outfit 
complete weighs 1,600 pounds and is designed for hand 
transportation, but can be fitted with tongue and single 
tree if desired. 


New Powell ‘‘Irenew’’ Valve 


The William Powell Company, Cincinnati, Ohio, has 
placed on the market a new iron body bronze-mounted 
valve made in sizes of % to 2 inches, inclusive, with 
screwed ends suitable for 150 pounds working steam 
pressure. The body is of cast iron with four guide ribs 
cast in the neck extending down close to the seat for a 
true axial guide to the disk while opening or closing the 
valve. The valve seat ring is cast of white “Powellium” 
bronze, a non-corrosive metal applicable to most tem- 


pertaures of superheated steam, or cyanide solutions. 
Whenever a renewal is necessary, it is simply necessary 
to unscrew the seat ring by means of a flat tool of any 
kind engaging the lugs projecting from the inner circle. 
The valve disk is of the renewable horseshoe type ar- 
ranged to slide over the head of the stem into a socket, 
permitting it to swivel freely. It is cast of white 
“Powellium” bronze, making it practically indestructible. 
For regrinding, it is simply necessary to release the 
bonnet by unscrewing the hexagonal end, withdraw the 
valye trimming and insert a pin or nail of suitable size 
through a drill hole to lock the disk. Fine sand or brick 
dust, ground glass and soap water is then applied to the 
disk, and it is rotated back and forth on the seat ring 


INTERNATIONAL MARINE ENGINEERING 


I41 


until a good bearing is obtained. The valves are made 
in globe, angle, cross and check valve patterns with 
screwed ends. 


Personal 


Arthur Simpson has been made chief engineer of the 
ferryboat City of Cairo, at Paducah, Ky. 


Joseph Cody, of New Orleans, La., has been appointed 
third assistant engineer on the tank steamer Alabama. 


Thomas J. Holmes, of New Orleans, La., has succeeded 
Charles Cornelius as assistant engineer of the steamer 
Josh Cook. 


Ed. Latham has been appointed chief engineer of the 
river steamer St. Louis, Paducah, Ky., which will take 
up the St. Louis and Tennessee river trade about March 
Se 


Ward Sadler, formerly of the Johnson Iron Works, 
New Orleans, La., has accepted the position of chief 
engineer of the tank steamer Montana. A. O. Mildey is 
his first assistant. 


Frank J. Sedivy is chief engineer of the Paducah & 
Cairo daily packet steamer Rapids, which has just re- 
sumed her regular trade after being laid up for several 
weeks on account of high water. 


J. A. Narroway, formerly second engineer of the river 
steamer Barrett, is now second engineer of the river 
steamer Gleaner, which recently left Paducah, Ky., for 
the south with a large tow of coal. 


George Murrel has been appointed chief engineer of 
the river packet Alma, which left Mobile, Ala., February 
17 for Bigbee River points. H. M. Mallory is assistant 
engineer of this vessel. 


Harry J. Thompson has resigned the position of chief 
engineer of the Associated Bar Pilots’ tugs, New Orleans, 
La., to take up the furnace building business carried on 
for the past twenty years by the late Maurice Waller. 


Anton A. Raven has retired as president of the Atlantic 
Mutual Insurance Company, New York, becoming chair- 
man of its board of trustees. Mr. Raven has been con- 
nected with the Atlantic Mutual Company for sixty-three 
years, and was elected its president in 1897. Mr. Raven’s 
successor is Cornelius Eldert, formerly vice-president. 
Walter Wood Parsons, heretofore second vice-president, 
has been elected vice-president, and Charles E. Fay, who 
was third vice-president, becomes second vice-president. 


Obituary 


H. Ward Leonard, inventor of the Ward Leonard sys- 
tem of electric drive, died of apoplexy in New York on 
February 18, aged 54. 


Ellery S. Allen, for more than fifty years continuously 
employed in the coastwise steamship service, as agent 
and manager, died at his home in New York city on Janu- 
ary 31, aged 78. For most of his business life Mr. Allen 
was connected with the Cromwell Line, operating be- 
tween New Orleans and New York, which was absorbed 
in 1902 by the Southern Pacific Company. Mr. Allen 
retired from active business in 1907. 
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SELECTED MARINE PATENTS 


The publication in this column of a patent specification does 
not necessarily imply editorial commendation. 


American patents compiled by Delbert H. Decker, Esq., reg- 
istered patent attorney, Millerton, N. Y. B 


1,118,527. DEVICE FOR SECURING AND RELEASING LIFE- 
BOATS. HARRY W. BROADY, OF BAYSIDE, N. Y., ASSIGNOR 
TO WELIN MARINE EQUIPMENT COMPANY, A CORPORATION 
OF NEW YORK. 


Claim 1.—The combination with a support for a lifeboat pivoted on 
the deck of a vessel, means tor securing the lifeboat to such support, a 
link pivoted intermediate its ends and having one end connected to said 
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pivotal support and means for rocking said link, comprising an actuating 
lever pivoted to said link and fulcrumed on a suitably supported movable 
pivot. Nine claims. 


1,118,956. 
NEW YORK, N. Y. 


GEORGE SIMSON AND JOHNSON R. GORDON, OF 
BILGE-TUNNEL FOR SHIPS. 


==) 
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_ Claim.—Shaft tunnels constructed in the bilges of vessels and extend- 
ing from the machinery compartment to the stern tubes. 


1,119,755. CHARLES D. HOLMES, OF WEST MYSTIC, CONNEC- 
TICUT. LIFE-BOAT. 

Claim.—A motor boat comprising a hull formed with an outer shell 
and an inner shell, with air space between said shells, a cabin, an engine 
compartment, a cockpit between said cabin and engine compartment, the 


floor of the cockpit being above the water line, and a bulkhead below 
the cockpit floor and separating the cabin from the engine compartment. 


1,122,699. GREGORY C. DAVISON, OF QUINCY, MASSACHU- 
SETTS. TORPEDO-LAUNCHING APPARATUS. 

Clavm 1.—The combination with a vessel, of a torpedo launching tube 
mounted to discharge its torpedo transversely of the direction of move- 


ment of the vessel and below the surface of the water, said launching 
tube being free to move angularly with the torpedo during such dis- 
charge and being normally uninfluenced by the movement of the vessel 
through the water, whereby as the torpedo issues into the water its 
tendency to bind in the muzzle of the launching tube is met and sup- 
pressed by an accompanying angular movement of the tube. Six claims. 
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1,121,006. WILLIAM H. FAUBER, OF CHICAGO, ILLINOIS. 
HY DROPLANE-BOAT. 

Claim 1.—A hydroplane-boat provided at each side of the center line 
of its bottom with a hydroplane surface which is inclined from the side 
wall of the hull downwardly and inwardly toward the said center or 
keel line, and with a transverse, rearwardly facing shoulder located in 
advance of the said hydroplane surface, and forming with said hydroplane 
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surface a transversely extending air space or channel, and also provided 
on the submerged parts of the sides of its hull with longitudinally con- 
tinuous surfaces adapted to prevent the escape of air from the said air 
spaces or channels and air forcing means acting to deliver air under 
pressure to said air spaces or channels and adapted therein to maintain 
bodies of air under a pressure not less than the pressure exerted by the 
water against said bodies of air. Sixteen claims. 


1,120,392. CESARE LAUWRENTI, OF SPEZIA, ITALY, AS- 
SIGNOR TO SOCIETA ANONIMA FIAT-SAN GEORGIO, OF 
SPEZIA, ITALY. SUBMARINE VESSEL. 

Claim 1.—A submarine vessel having a battery chamber, there being 


end walls for such chamber disposed transversely of the vessel and 
provided with doorways, and doors for closing such doorways, and a parti- 


tion disposed at one side of such chamber and extending from one end 
wall to the other and spaced from the side of the vessel for forming a 
gangway laterally of the said chamber for affording communication be- 
tween the portions of the vessel disposed forwardly and rearwardly of 
the said chamber. Two claims. 


1,121,116. CHARLES A. MORRILL, OF PORTSMOUTH, NEW 
HAMPSHIRE. LIFE-BOAT-LAUNCHING APPARATUS. 

Claim 1.—Life-boat launching-apparatus comprising in combination 
pivoted davits, a swinging platform hingedly attached to the ship’s deck, 
and means connecting said platform to said davits, said platform being 
arranged to form a lateral extension of the deck when the boat is in 
loading position. Five claims. 


British patents compiled by G. F. Redfern & Company, 
chartered patent agents and engineers, 15 South street, Fins- 
bury, E. C., and 10 Gray’s Inn Place, W. C., London. 


14,402/1913. IMPROVEMENTS IN MEANS FOR CLOSING AND 
LOCKING PORT HOLES. W. GILBERT, OF CAMBRIDGE. 


According to the invention to operate or control the operation of one 
or a plurality of port holes from a distant point, an auxiliary link or mem- 
ber is connected at one end to the hand lever or to a bell cranked exten- 
sion, and engaged at the other end with a controlling rod. When the 
controlling rod is being moved to its locking position, the respective 
stops engage and operate the respective auxiliary links of any port holes 
which are open, so as to cause the closures to be shut and locked by 
turning the carriers on their hinge pins, and by turning the locking 
rings on their carriers and remain in engagement until the controlling 
rod is returned to neutral position, without moving the auxiliary links 
of any shut port holes. 


19,743/1913. APPARATUS FOR CONTROLLING FROM A DIS- 
TANCE AND FOR REGULATING THE SPEED OF THE PROPEL- 
LING TURBINES OF A SHIP. SOC. ANON. ITALIANA GIO 
ANSALDO & €O. OF GENOA, ITALY. ; 


This invention comprises broadly an apparatus for controlling from 
a distance and for regulating automatically the propelling turbines of a 
ship, in which the valves both of the ahead and of the astern turbine 
are operated by the shaft of a differential gear one of the loose ele- 
ments of which is connected to and driven by the propeller shaft, on 
which are mounted the turbines, whilst the other is connected to and 
driven by the shaft of a regulating motor, the speed of which may be 
caused to vary in the two directions of rotation and within wide limits, 
starting from zero so that the shaft of the differential gear remains at a 
standstill, and the valves keep up their position as long as the speed of 
the turbines is exactly maintained at the ratio established with the 
speed of the regulating motor, whilst the shaft turns in such a direction 
as to widen or to restrict the opening of the valves according to whether 
the speed of the turbines is slower or faster than that which corre- 
sponds to the speed of the regulating motor. 
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; Those who have followed the “Econ- 
Economy in the , = ; 

: omy Talks,” by “Old Scotch,” pub- 
pe ine soon lished in recent issues of this journal, 
cannot fail to realize that the market to-day is well sup- 
plied with special appliances which have an important 
bearing on the economy of steamship operation. It has 
been shown how important are many seemingly insig- 
nificant additions to an engine-room equipment, resulting 
in most important savings, which mean added profits to 
the ship owner and which should mean increased income 
for the engineer. This fact has been brought out in many 
of the letters contributed to our columns by engineers, 
and we hope that many others will give our readers the 
benefit of their experience in this line. It is quite true 
that any improvement which is a distinct innovation is 
at first accepted reluctantly by the average engineer. 
Reliability must be proved beyond the shadow of a doubt, 
and even then the investment is looked upon with sus- 
picion. While conservatism is commendable, when the 
question of safety is involved, it can be carried to un- 
pardonable lengths when investments for the sake of 
economy are considered. Small sums intelligently spent 


in equipment often mean big reductions in coal and repair 
bills. 


Judging from some of the questions sent 
The Query commas! o> : 


to our Department of Questions and 


Department Anemone : 

Answers, many of our readers seem to 
think that it is not worth while to send in a question 
unless it is of a highly scientific nature. As all questions 
of general interest relating to shipbuilding and marine 
engineering will be answered in this department, provided 
they are submitted in good faith and the letter bears the 
name and address of the writer, no one should hesitate 
to send in questions dealing with the commonplace prob- 
lems that are found troublesome in every-day work. The 
performance of an engine can perhaps be greatly im- 
proved, from an economical standpoint, if indicator cards 
taken under service conditions are carefully analyzed and 
defects, hitherto overlooked, are pointed out, together 
with the changes that should be made to overcome them 
Similarly, in the boiler room, losses due to poor furnace 
arrangements or improper methods of firing may fre- 
quently be reduced by submitting the conditions to an 
impartial outsider for analysis. In fact, the engine de- 
partment of a modern steamship includes so many differ- 
ent types of power machinery that the engineer must 
be particularly well informed to cope with the many prob- 
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efficiency. Under such conditions the query department 
can be of much value to the engineer, if advantage is 


taken of the opportunities which it offers for aid. 


Elsewhere in this issue will be found 
The Cost of aon - 
a communication from one of our 
Warships : ; 
P readers who takes issue with some 


of the statements made in our December, 1914, issue re- 
garding the building of naval vessels in Government navy 
yards. There seems to be some misapprehension regard- 
ing “bids” and “estimates” from private and Government 
yards. So far as we are aware there is no possible way 


in which a navy yard can “bid” on work. A navy yard 
submits estimates and, if the estimates are not realized, 
it is not clear that anyone is responsible. To finish the 
work, more money must be appropriated by Congress. 
On the other hand, a private firm receiving a contract is 
limited to the contract price. If the work costs more, 
the contractor is responsible and is the loser. Further- 
more, it is not clear what authority there is for stating 
that “the navy yard estimates are keeping the bids of 
private contractors down to somewhere near what they 
should be to give a reasonable profit.” It is a well-known 
fact that many naval vessels have been built at a loss 
by private builders without any navy yard competition. 
The failure of the private shipbuilding firms referred to 
in our December issue, with one exception, was directly 
traceable to the Government work in which they engaged. 
Up to the time they took Government work they had no 
trouble. 

As to the greater cost of repairs to a Government-built 
ship, this statement can be verified from the Navy De- 
partment records which have been brought before the 
naval committee of Congress. Some of these figures 
were published on page 205 of our May, 1914, issue. 
While such figures do not necessarily prove that one class 
of work is better than the other, nevertheless they should 
not be ignored, especially in the case of sister ships which 
have been in service for about the same length of time, 
when other causes than material and workmanship that 
may affect the cost of repairs will probably average up 
and may apply to a contract-built ship as well as to navy- 
yard-built ship. 

Our correspondent’s statement that “a navy-yard-built 
ship is constructed from the same specifications as the 
contract-built ship, which must be followed to the letter,” 


is not strictly correct. As a matter of fact, the contractor 
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is held responsible to practically the last ten-penny nail, 
while in the Government-built vessel many things which 
are not absolutely necessary are left undone or are done 
in a different manner from that specified. Furthermore, 
it sometimes happens that the Government-built vessel is 
put in commission long before she is finished, and such 
a ship*has even been known to leave a navy yard in an 
unfinished condition, the fact being that when the appro- 
priation runs short it is necessary to resort to every pos- 
sible means to complete the vessel in the most economical 
manner. 

To place navy yard estimates and contractors’ bids on 
a competitive basis is a difficult matter, for the reason 
that navy yard costs cannot be compared directly with 
the costs in a private yard. Many items which are not 
charged against work done in a navy yard have to be 
For this 


reason it is a difhcult matter in comparing contractors’ 


charged against the work in a private yard. 


bids with navy yard estimates to reconcile such items as 
interest on the investment in the plant, insurance, taxes, 
depreciation and profit, which are items of first importance 
in the first case. In a navy yard various items of labor 
are chargeable to other accounts and there is no trial 
trip to be paid for, which is an important item for the 
private builder to consider. Also, there are no penalties 
to be considered, either as regards contract time of con- 
struction, contract speed of the vessel, contract weights, 
or other contract requirements. 

The question as to how any shipbuilding plant can 
employ and maintain a skilled and efficient force of men 
without work to keep them continuously employed is also 
perfectly applicable to the private shipyard and brings 
up at once the point that the few large private shipyards 
in this country capable of doing the work are an asset 
to the country, which, generally speaking, seems to be 


ignored. In view of the limited amount of naval work 
authorized each year it is necessary for the few private 
shipyards to have continuous, or nearly continuous, 
Government work if they are to keep their organization 
in condition to do it. Without proper organization no 
shipyard can do Government work satisfactorily, more 
especially that of the larger type, as it would take years 
to get an organization into proper condition for building 
a 32,000-ton battleship. We firmly believe that it is very 
important to this country to keep the few large shipyards 
which have made a specialty of Government work in an 


efficient condition. 


Classing American Vessels 
The comments on page 97 of our March number on the 
“Classification of American Ships’ seem to have hit re- 
Of the many letters 
we have received regarding these comments one of the 


sponsive chords in many directions. 


most interesting is from a president of one of the leading 
shipbuilding companies, who writes: 

“We should be very glad to see American vessels 
classed in an American Society; for, if you will review 
the vessels classed in France you will find that the ma- 
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jority are subject to the Bureau Veritas; those of Ger- 
many, to the Germanic Lloyd’s, and the Scandinavian 
countries use their societies. Here at home, as you are 
of course aware, we class with almost anything that 
comes handy. it think, however, it would be very difficult 
at the present time to inaugurate any classification in 
this country, but feel that it will undoubtedly come when 
we have more equitable maritime laws, and ship-owing 
and shipbuilding receive encouragement instead of oppo- 
sition from the ‘Powers That Be.’ ” 

Nothing shows more clearly how much truth there is 
in this statement than a glance at the records of the 
The last record at hand 
is dated June 30, 1914, and shows the following steam 


different Classification Societies. 


vessels classed by the different socities: 


American Bureau of Shipping............ OR 
MeritaswyMustro-biuncania nme eee 352 
GoreAe ILANES IRGBIGIOEs cosaacoococwsceccod 358 
INUhivn INCESISE Sooscooosoovccescceceseo 421 
IBS COMMORAIOM 5oc5s0cocesccececcove 935 
NomMmeasiain WERIAS! soooggan¢oseseasccuan 1,235 
Geaemie IWioyalS ccsockosocscovascccase 1,925 
BuneaumiVieritas: na: anne ree a een 2,833 
Biritishsloloydise vova sy sare ee eee ae 9,648 


To analyze these figures and compare the number of 
steam vessels under each flag with the number of vessels 
classed in each country’s Classification Society would be 
such a shock to American pride, and such a reflection 
upon American patriotism, that we will refrain from 
doing it. However, it seems to us that the subject of 
classing vessels should call forth positive action on the 
part of the Federal authorities, and that shipbuilders and 
ship owners should give evidence of more pride in having 
an American Classification Society class American-owned 


vessels built in American shipyards. 


Big Profits in New Vessels 
It seems strange to those of us who have studied the 
steamship situation, that more vessels are not being 
It is true that in the 
larger yards no deliveries can be guaranteed inside of 


ordered in American shipyards. 


about twenty-four months, but several of the yards have 
berths that are not under contract, and orders can be 
filled with a considerable degree of promptness. Prices may 
be somewhat above what they would have been six months 
or more ago, but it must be borne in mind that continental 
shipyards have undoubtedly been filled up with naval work 
to the entire exclusion of merchant marine work since 
last summer, and the same conditions have obtained in 
most British shipyards, so that very little merchant marine 
tonnage has been launched. A few of the British yards 
are not fitted to handle naval work, and have been turning 
out more or less merchant marine tonnage, but at nothing 
like the prices of $40 (£8 10s) per ton or thereabouts 
which were quoted a year ago. Indeed, recent reports 
would indicate that with the great increases of cost of 
labor and material in Great Britain, as well as on the Con- 
tinent, there is little difference in the cost per ton over 
recent American prices. 
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Investigations made by one of the largest American 
steamship companies in the United States indicate that 
any difference in the first cost per ton of American-built 
and foreign-built vessels in the same service is more 
imaginary than real. A careful analysis of the operating 
costs of the two classes of vessels has shown that the de- 
lays in port of American-built ships for purposes of mak- 
ing repairs, etc., have been less than those of foreign-built 
vessels, and, consequently, the earnings of the American- 
built vessels on the investment have been greater than 
those of the other vessels. 

With so little new tonnage under construction in the 
shipyards of the world, and the existing tonnage afloat 
decreasing at an abnormal rate—to say nothing of the 
interned German vesseis deteriorating at the rate of about 
25 percent a year—it must be very evident that those peo- 
ple who have vessels to sell after war ends will be 
With the financial situa- 
tion as it is it seems strange that people with money to 


able to reap very large profits. 


invest do not fill up with orders the few yards that are 
able to guarantee prompt deliveries. 


A Special Naval Reserve and the Mer= 
chant Marine 

Now that the Congress of the United States has ended 
its session and the Administration Ship Purchase Bill has 
been laid away in its final resting place, there is oppor- 
tunity to calmly discuss the old question as to the best 
methods of reviving the American merchant marine. 
The fact that the Administration made strenuous efforts 
to pass this bill—although along lines never before at- 
tempted by a Chief Executive to force Congress to take 
action contrary to the conviction of a large majority of 
members of both Houses—shows deep interest in this 
great and important subject. But all these good inten- 
tions were more than counterbalanced by the signing of 
the Seaman’s Bill, which looks like a desperate attempt 
to strangle what is left of our merchant marine in the 
foreign trade, and to drive back under foreign flags, at 
the end of the war, all of the half million and more ton- 
nage of vessels that have sought safety under the Ameri- 
‘can flag. 

Even then we shall have far and away the second 
largest merchant marine in the world, comprising over 
8,000,000 tons—nearly twice that of Germany, the third on 
the list. But we must have ships in the foreign trade as 
well as the domestic, if there is any possible way of 
having them. Unfortunately, with this strangling grip 
on the shipping interests in the foreign trade, it does not 
seem as though any plans for reviving the merchant 
marine that have ever been presented to Congress in 
previous years can succeed. The straight subsidy plan 
had wonderful vitality. 
after year for a quarter of a century or more, but now 


It was apparently killed year 


is apparently dead for the last time. The proposed pref- 
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erential duties plan has been up time and time again, but 
has already brought forth unofficially from foreign na- 
tions threats of reprisals if such action is enforced. All 
of this means not only that irritations and ill-feelings 
will be stirred up, but also that every commercial treaty 
which the government has in force must be canceled, and 
it is a question whether they can ever be renewed with 
this preferential plan included. Government ownership 
has now been placed alongside the subsidy and the pref- 
erential duties plan in the graveyard. 

What can be done to bring about a revival of our mer- 
chant marine? The writer had presented to the President 
and the members of his cabinet, as well as to leading 
members of Congress, some months ago, a new form of 
bill which was favorably received by members of the 
Senate and the House of Representatives, but which 
could not be taken up seriously, as the Administration had 
already been drawn into the Government ownership whirl- 
This 


through a shipping board, to purchase a certain percent- 


pool. bill authorizes the United States, acting 
age of bonds in legitimate corporations operating ships 
in the foreign trade, and in this way give encouragement 
to an industry in somewhat the same manner that prac- 
tically every industry in the country has been protected 
by a tariff—only another but indirect form of subscribing 
to bonds. 

But the most important feature of this bill is the plan 
for organizing a Special Naval Reserve. Only American 
citizens can benefit by this reserve, and in consideration 
of masters, watch officers and seamen joining it, they are 
paid the difference in the American rate of wages. and 
the foreign rate of wages from a specific fund. By carry- 
ing out this plan we would not only be building up a 
merchant marine in the foreign trade which could com- 
pete with other nations, but the Government would be 
training hundreds of men for service in all branches of 
the navy, in case of emergency, and at a fractional part 
of what their wages would be were the men regularly 
employed on naval vessels. The need of such trained men 
was made distressingly evident when the so-called Span- 
ish war broke out. The navy simply could not find the 
men to properly man the many auxiliary vessels. 

Leading European nations have similar reserves for 
both their armies and navies. Not only are practically all 
the men in foreign merchant marines in these reserves, 
but all classes of men are connected with it. Even taxicab 
drivers get their little yearly subsidy from their govern- 
ments to be at the service of the army in case of emer- 
gency. By paying the money direct to the men who do 
the work, so as to bring their wages up to the American 
standard, as proposed in this bill, greater economic re- 
sults can be obtained than by paying subsidies on the 
It is estimated that $1,000,000 (£205,000) 


spent in this way will support sixteen ships of 5,000 tons 


tonnage basis. 


a year, or eight ships of 10,000 tons; consequently, $2,000,- 
000 (£410,000) would keep afloat twice this number of 


ships. H. L. Arpricu. 


French- Built Cable Ship Edouard Jéramec 


Steamship of 3,800 Tons Displacement Fitted with 
Special Machinery for Repairing Trans-Oceanic Cables 


BY F. C. 


A new twin-screw cable-repairing steamship, named 
Edouard Jéramec, built by the Société Anonyme des 
Forges et Chantiers de la Mediterranée, of Havre, has 
recently been completed to the order of the Compagnie 
l‘rangaise des Cables Télégraphiques, of Paris. The prin- 
cipal dimensions of the Edouard Jéramec are: Length 


Fig. 1.—After Deck 
Fig. 3.—Cable Machinery 


between perpendiculars, 269 feet; beam, 41 feet; depth, 
molded, 25.9 feet at spar deck; draft, loaded, 17.6 feet; 
displacement, loaded, 3,800 tons. 

The vessel has water ballast tanks throughout the entire 
length, and there is a double bottom amidships, together 
with transverse bulkheads. The steel hull and spar deck 
with central bridge are strengthened in accordance with, 
and beyond, the requirements of the Bureau Veritas, in 
view of the fact that the vessel is required for deep-sea 
‘work and also for navigation in cold latitudes. 


COLEMAN 


The propelling machinery, which was built at Havre, 
consists of two triple-expansion engines having an aggre- 
gate of 1,900 horsepower and running at 120 revolutions 
per minute, giving a normal speed under ordinary load of 
II knots, with a consumption of 20 tons of coal. In view 
of the special nature of the work for which this vesse! 


Fig. 2.—Stern View of the Edouard Jéramec 
Fig. 4.—Navigator’s Bridge 


was built, the engines were so designed that they could 
be quickly changed from ahead to astern and vice versa, 
and on the trials, while a speed of 12!4 knots was obtained, 
it was also possible to work the engines at only II revo- 
lutions per minute, corresponding to a speed of about 
1 knot, and at normal speed the direction of the vessel 
was changed in five seconds. 

There are two main boilers of the cylindrical marine 
type with three furnaces. The total heating surface is 
4,170 square feet, and the grate area is 106.5 square feet. 
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Fig. 5.--Cable Repairing Steamer Edouard Jéramec 


The boilers are fitted with Howdeén’s forced draft and a ° 


steam ash ejector. 

The three cable tanks, which have a diameter of 27.89 
feet, carry a total of 800 tons of cable. The coal bunkers 
have a capacity of 850 tons of coal, and there is water 
ballast, stores, etc., for an expedition of forty days at 
1,500 nautical miles from her station without any inter- 
mediate port of call. 

The auxiliaries include one boiler, a donkey engine of 
the telemotor type, manufactured by the Atlas Works, two 
steam winches, one Seager refrigerating machine, one 
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Buhring filter, submarine signaling apparatus, two elec- 
trical generating sets of 20 kilowatts and 7 kilowatts, re- 
spectively, at I10 volts, two electric ventilating fans for 
the ventilation of the crew’s sleeping quarters, also venti- 
lating fans in each officer’s cabin; one projector and one 
Morse lantern, and one long-range wireless installation 
provided by the Compagnie Générale Radiotélégraphique, 
and ordinarily supplied by the ship’s lighting circuit, but 
completed by the provision of a Renault motor of 12 to 
14 horsepower in case of damage to the engine room. 
There has also been supplied by the firm of Grenier Le- 
marchand, of Havre, a heavy gasoline (petrol) motor boat 
of 40 horsepower capacity, complete with Welin davit 
gear. The boats for cable working are also slung on this 
type of davit. 
CABLE GEAR 

The cable gear equipment, which was supplied under 
contract to the shipbuilders, comprises the picking-up and 
paying-out machines for working the cable, with the neces- 
sary bow and stern sheaves, dynamometers, deck leads, 
etc., for leading the cable to the machines and overboard, 
together with turning-over gears, sounding machines, etc. 
There are two cable machines, one forward for picking- 
up and dealing with comparatively short lengths of cable 
over the bows, the other machine being placed aft for 
paying out long lengths of cable from the stern. 

The forward machine is a double combined’ picking-up 
and paying-out machine of Messrs. Johnson & Phillips’ 
latest pattern. This double machine is placed between the 
main and the spar deck, hatches being provided in the 
spar deck to expose the cable gear drums when working. 
The two parts of this double machine are capable.of being 
worked quite independently of each other, there being two 
separate engines, but the machine is so arranged that 
should it be necessary at any time—in case of a break- 
down to one engine—the engine for the port side drum 
may drive the starbeard side drum, or vice versa, while 


Fig. 6.—Forward Cable Machine 
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both engines may work on to either drum when the maxi- 
mum lift is required. The two engines are placed to one 
side of the machine, so as to leave the fore and after ends 
of the gear accessible and to facilitate repairs when neces- 
sary. 

The engines are twin high-pressure with 8-inch cylin- 
ders and 8-inch stroke for a working pressure of 165 
pounds per square inch, and each is capable of developing 
110 brake horsepower when running at a speed of 300 
revolutions per minute, giving a total of 220 brake horse- 
power for the machine. With this power the machine is 
easily capable of lifting a weight of 25 tons at a rate of 
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drum, so that the brakes may also be used for paying out. 

As regards the brakes, however, the owners stipulated 
that one side of the cable gear should be provided with 
hydraulic brakes for paying out long lengths of cable, but 
they eventually agreed to adopt a new form of rotary oil 
pump brake put forward by Johnson & Phillips, Ltd., and 
which enabled the gear to be made more compact than 
with any form of hydraulic brake. These oil brakes con- 
sist of two Helo-Shaw rotary oil pumps, connected di- 
rectly by double helical toothed wheels to the port or 
paying-out drum. Each of these pumps circulates the oil 
through a separate system of pipes having a controlling 


Fig. 7.—Aft Cable Machine 


I knot per hour, while the other speeds provided admit 
of lifts as follows: ro tons at 2% knots and 6% tons at 4 
knots per hour. 

BRAKES 


The drums, which are 69.6 inches diameter by 19.3 
inches wide between the flanges, are made to run loose 
on the shaft, in accordance with the makers’ invariable 
practice, and they have brake rings attached to them. 
The brakes consist of steel straps with elm blocks encir- 
cling the brake ring, on which they are made to close by 
means of a double-threaded screw actuated by hand-wheel 
through the medium of a worm gear, giving a very fine 
regulation for the lighter strains, and at the same time 
providing enormous holding power when necessary. To 
the back of each back strap is fitted a water service pipe, 
with nozzles at intervals, to direct water between the 
joints of the brake blocks and right on to the face of the 


valve (by which the brake power is regulated) and a 
cooling chamber. The pumps are of the rotary type, of 
very simple construction, the revolving member consisting 
of a bronze body, bored for and fitted with six radial 
plungers of hardened steel, the plungers having plain 
hardened steel crossheads carrying gunmetal, bushed, 
hardened steel rollers at each side, these rollers working 
in a cam path in the cast steel cheeks of the fixed case. 

The revolving body is actuated through its central shaft 
by gearing from the main drum, and the cam paths in the 
side cheeks of the fixed case cause the plungers to work 
up and down in the cylinder. The oil is drawn in and 
discharged through ports in the central shaft, and there 
is no valve gear. 

The plungers are not fitted with any packing rings, but 
are plain bodies with a few oil grooves, and any leakage 
past the plungers finds its way into the casing, which 
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Fig. 8.—Profile and Deck Plans 


eventually becomes full, hence all the parts are working 
in oil, the conditions being practically those of forced 
lubrication. From the top of the casing there is an outlet 
pipe which carries the leakage oil back to the supply tank. 

The relief valve is also connected by a pipe to the supply 
tank, so that any oil passing is carried back to the tank. 
The controlling valve is operated from the spar deck by 
means of a hand wheel through the medium of worm gear- 
ing, and pressure gages are fixed alongside indicating the 
oil pressure. The “hauling-off” and “holding-back” gear 
stands on the spar deck, and is driven from the geared 
drum by means of a chain drive, through a friction strap 
and “free-wheel” arrangement, in such a manner that it is 
driven in one direction only—viz., for picking-up—whereas 
it runs free for paying-out, and, therefore, when it is 
necessary on a picking-up job to reverse and pay out a 
little slack, the gear is automatic in this respect. This is 
a great advantage over the old system, with which it was 
necessary to put a clutch into and out of gear. A screw 
gear is also provided for traversing the haul-off sheave 
across the face of the drum to suit an “inside” or “outside” 
lead, and this can be worked while the machine is run- 
ning. Screw brakes are provided on this “holding-back” 
gear. 


of Cable Repairing Steamer Edouard Jéramec 


ACTUATING GEAR 


Practically the whole of the actuating gear is operated 
from the spar deck. The brakes, two steam stop valves, 
and two reversing gears are all within reach from one 
position. The hand wheels for putting the fast, medium 
and slow speeds into gear and for coupling up the drums 
or brakes are all close at hand, as well as the levers for 
putting the hauling-off gear into action and all necessary 
regulating gear. It is only necessary to go below to couple 
the two engines, or to adjust the fleeting knives when the 
cable is being passed round the drum. 

The special machine placed aft for paying out the 
longer lengths of cable over the stern is similar in prin- 
ciple to the forward machine, but it is a single machine 
only, with double jockey holding back gear, and it is self- 
contained on the spar deck, with all the controlling gear 
arranged at the after end of the machine. The brakes 
are similar to those on the forward machine, and com- 
prise both the auxiliary hand brake as well as the rotary 
oil pump brake. This machine is provided with a small 
engine of 45 brake horsepower for the purpose of starting- 
up and for hauling back when necessary, and it is capable 
of hauling the cable under a strain of 10 tons at the rate 
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of 3g knot per hour, or under a strain of 1 ton at 3 knots 
per hour. 

The bow sheaves and whiskers have been very neatly 
incorporated in the bow by the shipbuilders. There are 
three sheaves 4 feet 3 inches diameter over the flanges, 
each sheave fitted with cast iron guards which extend 
practically all round the flanges. Galvanized gratings and 
rails extend to the extremities of the sheaves. There is 
one sheave wheel at the stern 3 feet 3 inches diameter 
provided with similar arrangements as the bow gear. 

Dynamometers are fitted both forward and aft to reg- 
ister the strain on the grappling ropes and cable when 
picking up, and on the cable while paying out. These 
dynamometers consist of a sheave carried on a slide which 
is free to travel up and down a vertical cylinder, the in- 
side of which is provided with a plunger working in oil, 
forming a dashpot, so as to steady the movement endl pre- 
vent jumping. 

The cable leads comprise single and double roller leads, 
or bellmouths carried on pedestals, on which they can be 
adjusted for angle to suit the line of the cable. The cable 
tank hatches are fitted with bellmouth leads carried on 
cross girders, and the tanks are provided with crinolines 
which can be lowered as the cable is taken out, to prevent 
the kinking of the cable. 

Por transferring cable from one tank to another an 
electric hauling gear has been provided. This consists of 
a V-sheave with frames and suitable gearing and an elec- 
tric motor of 6 brake horsepower supplied Seam the ship’s 
lighting circuit. The gear is erected on a cast iron bed- 
plate provided with runners for portability about the deck. 
For deep-sea sounding work an electric sounding machine 
is provided having a motor of 3 brake honsemounet and 
suitable for sousndting in depths up to 5,000 fathoms. 


Refrigerating Plant on the First Ameri- 
can Steamer to Bring Frozen and 
Chilled Meats from the Argentine 


The arrival of the Barber Line steamship Dochra in 
New York recently with a cargo of frozen and chilled 
meat direct from the River Platte aroused a great deal of 
interest, as it marks the beginning of American refriger- 
ated ships for carrying frozen and chilled meats from the 
eter Previously this class of work has been entirely 
in the hands of British firms. 

This installation of refrigerating machinery was com- 
pleted on September 1, 1914, and on November 18 the 
vessel returned to New York carrying a thousand tons of 
beef, and in addition a large general cargo from Buenos 
Aires after. a passage of twenty-seven days. The trip 
north was the first practical test given the refrigerating 
plant, and the beef was landed in New York in excellent 
condition. No. 3 lower hold was completely filled with 
frozen meat at a temperature of 15 degrees F., and in 
Nos. 2, 3 and 4 ’tween decks, and in No. 3 hatch trunk, 
chilled meat was hung and carried at a temperature of 
29 degrees F. 

When it was decided to fit up the sicernethtin Dochra 
for the carrying of frozen and chilled meat, fruit, etc., 
Messrs. Barber & Co., the owners, awarded the contract 
for supplying and installing the refrigerating machinery, 
brine pumps, brine oe *, etc., to the York Manufacturing 
Company, of York, Pa., “avxourelh their New York and ex- 
port representatives, fie Shipley Construction & Supply 
Company. The contract for insulating the various cham- 


INTERNATIONAL MARINE ENGINEERING 


/ 


APRIL, 1915 
bers was awarded to the Armstrong Cork & Insulating 
Company, of Pittsburg, Pa. Mr. Frank S. Martin, of 
New York, consulting engineer for the owners, superin- 
tended the installation. 


The ammonia compressors are of the “York” marine 


duplex, horizontal, double-acting type, tandem connected 
The ammonia 


to a horizontal cross-compound engine. 


Fig. 1.—York Ammonia Compressor and Shipley Ammonia 
Condenser on the Dochra 


condensers are of the double pipe counter current ° ‘Ship- 
ley” flooded style, arranged for condensing water of 85 
degrees F., which is encountered by the steamer during 
her passage through the tropics. 

The brine apparatus consists of double pipe brine cool- 
ers, a warm brine tank and two duplex steam pumps 
which circulate the brine through the different systems 
in the compartments back to the double brine return tank. 
Each system has its own delivery and return pipe and 
each return pipe has a thermometer in the brine room, so 
that absolute and accurate control can be maintained of 
the brine temperature and circulation. 

All the brine coils in the chambers were made of gal- 
vanized pipe with long wrought iron return bends. The 
meat rails are also of galvanized pipe, covering the full 
surface of the ceiling, placed in between the brine coils, 


Showing 


Fig. 2.—'’Tween Deck Refrigerated Compartment, 
Method of Stowing Chilled Beef 
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each rail making a continuous pipe from end to end of 
the compartment in a fore and aft direction. 

The insulation consists of granulated cork and cork 
sheets covered with waterproof felt and 7%-inch T. & G. 
boards shellaced and varnished. The refrigerator doors 
are heavily constructed and arranged to facilitate the load- 
ing and unloading with all possible speed. 

The Dochra is provided with a large donkey boiler and 
steam condenser, together with an air and circulating 
pump having separate steam and water connections to the 
ice machine, pumps, etc., making the entire refrigerating 
plant a separate unit. Cross-connections are also provided 
to the main boilers, to the main steam condensers, and to 
the atmosphere. The ammonia condenser circulating 
pump is also cross-connected on the water end with the 
ballast pump. 

This is said to be the largest marine refrigerating ap- 
paratus that has been installed in the United States, and 
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New Southern Railway Coaling Pier 
at Charleston, S. C, 


The new coal-handling plant being built by the Well- 
man-Seaver-Morgan Company, Cleveland, Ohio, for the 
Southern Railway terminal at Charleston, S. C., comprises 
a novel arrangement for putting coal on board ship after 
taking it from railroad cars by a car dumper. The dumper 
itself is of the well-known type used at the recently con- 
structed coal piers at Norfolk, excepting that it is 
mounted on wheels and will be moved by power along 
the dock with the coal-loading tower. This tower provides 
a means of loading coal directly from the car dumper to 
the ship without the necessity of elevating the coal to the 
top of a stationary coal pier, as has generally been the 
custom. In other words, machinery is introduced to take 
the place of gravity loading. 

It is expected that its results will be fully equivalent in 
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Fig. 3.—General Arrangement of the S.S. Dochra, Showing Location of Refrigerating Machinery and Refrigerated Compartments 


the test made on completion produced temperatures rang- 
ing from 5 to 14 degrees F. The whole installation has 
proved to be entirely satisfactory, meeting fully the re- 
quirements of the owners and of Lloyd’s Register of 
British and Foreign Shipping. 


VALipiry oF Terry TurBineE Patents UpsHetp.—An 
important decision is reported as rendered in the United 
States Court for the District of Massachusetts on March 
13, 1915, in favor of the Terry Steam Turbine Company 
of Hartford, Conn., in its suit for infringement of patents. 
The decision upholds the validity of the Terry Turbine 
patent No. 741,385. 


PERFORMANCE OF THE ADELINE SmITH.—Remarkably 
quick deliveries of large cargoes of lumber are now being 
made by the lumber steamer Adeline Smith, which was 
built in 1912 by the Newport News Shipbuilding & Dry 
Dock Company to designs by Edward S. Hough, of San 
Francisco, Cal., for the C. A. Smith Lumber Company, of 
San Francisco. This vessel runs regularly between Marsh- 
field, Ore., and San Francisco, a distance of 800 miles, and 
is now making the trip carrying from 1,600,000 to 1,700,000 
feet of lumber in 97 hours, which includes the time for 
loading and discharging the vessel at the terminals. 


speed of loading per unit, and that the coal will be handled 
much more directly and the breakage thereby reduced to a 
minimum. The handling of fragile coals in carload lots 
without breakage is a very desirable feature, and one of 
the points carefully considered by the Southern Railway 
Company in designing this pier. 


GENERAL ARRANGEMENT 

The plant consists essentially of a movable loading 
tower and a movable car dumper, mounted on tracks 
located on the coal pier. The tracks for the loading 
tower are located on the top of the pier. The car dumper 
is carried on a steel trestle and is designed to travel length- 
wise of the dock a distance of approximately 300 feet. 
This trestle is of sufficient height to elevate the rails of the 
car dumper approximately 17 feet 8 inches above the top 
of the dock. 

The loading towers are designed to travel along the dock 
a distance of 300 feet opposite to the car dumper trestle. 
The yard tracks for the road cars will be carried on 
trestles, which will form a continuation of the car dumper 
trestle, and in operation the loaded cars will be brought 
from the storage yard to the car dumper by means of a 
yard locomotive. The locomotive will spot the loaded 
cars on the cradle of the car dumper, which has first been 
placed in a position opposite the loading tower. The car 
dumper will rotate the car, discharging the contents into 
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a receiving hopper on the loading tower, and this receiv- 
ing hopper will, in turn, discharge the coal onto a steel 
flight conveyor carried on a boom attached to the tower. 
This conveyor will transfer the coal to its outer end, which 
terminates in a telescopic chute, extending through the 
hatch opening into the cargo hold. The chute terminates 
at its lower end in a rotating trimmer, which can be re- 
volved to any position for discharging coal, as desired. 
The telescopic chute is also capable of being swung ath- 
wartships in order to discharge the coal to the sides of 
the hold. 

The car dumper is capable of handling thirty cars per 
hour, and is designed to discharge coal from any type or 


INTERNATIONAL MARINE ENGINEERING 


APRIL, I915 


cradle. The discharge end of the car dumper is provided 
with a similar incline down which the cars run after 
being dumped and pushed out of the cradle. The points 
of these approaches are provided with flanges which keep 
them in accurate alinement with the tracks for the road 
cars. After a car has been dumped it is displaced by the 
incoming loaded car and runs down the discharge track 
to a switchback and thence to the empty storage yard. 
The car dumper is mounted on six 4-wheel equalized 
trucks, designed to travel on four runway rails arranged 
in pairs 24 inches center to center, the front and back 
runway being spaced 21 feet 9 inches centers. Four of 
these trucks are provided with gears which are connected 
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Fig. 1.—General Arrangement of Coal-Handling Plant at 


Southern Railway Pier, Charleston, S. C. 


size of open top cars in present use. The loading tower 
is capable of maintaining the capacity of the car dumper. 


Movasl_E Car DUMPER 


The movable car dumper is of the Hulett type, which 
consists of a steel framework carrying operating machin- 
ery in a house at the top of the machine. Ropes from 
winding drums, which are provided with the necessary 
gearing to connect them to the motors, are connected to 
the rotating cradle upon which the car is placed for 
dumping. These motors are under control of the oper- 
ator, whose cab is located at the incoming end of the car 
dumper, where he may have a clear view of the work. 

The rotating cradle is provided with clamps for secur- 
ing the car in position on the cradle during the motion of 
rotation. These clamps are automatically adjustable to 
different sizes of cars and are operated by counterweights 
which travel in guides at the rear side of the framework. 
Their action is entirely automatic in every respect, and 
they require no attention from the operator. 

Each end of the car dumper framework is provided with 
an incline approach up which the cars are pushed by the 
yard locomotive when being placed on the car dumper 


to the travel motor, located in the house at the top of the 
framework. 

This machine is electrically operated throughout and 
is provided with all modern safety devices. The cradle 
is rotated by means of two motors of 200 horsepower each 
and the machine is traveled by means of one 100 horse- 
power motor. All controllers are of the magnetic switch 
type, and those for the cradle motors are provided with 
dynamic braking attachment for controlling the lowering 
of the cradle after dumping cars. 


Loaptnc Tower 


The loading tower, which is designed to travel along 
runways between the car dumper and the face of the pier, 
consists of the steel framework mounted on trucks and 
provided with a hopper at the rear for receiving coal as 
it is dumped out of the cars by the car dumper. This 
hopper is of sufficient size to receive a full carload of 
coal and is arranged at the forward end so that it is pos- 
sible to raise or lower the rear end to receive the coal. 
When the coal is received in this hopper, the flow from 
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the hopper to the conveyor is regulated by raising or low- 
ering the back of the hopper, thus allowing the coal to be 
discharged onto the conveyor, as desired. 

The conveyor is carried on a hinged boom supported 
in the forward portion of the tower framework. This 
boom is arranged so that it may be raised or lowered by 
means of ropes attached to the outer end and to the top 
of the tower. When discharging into boats the outer end 
of the boom is lowered to the proper position so that the 
telescopic chute extends through the hatch opening. In 
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tower, who controls the hoisting or lowering of the boom, 
the tilting of the receiving hopper and the moving of the 
machine along the pier. ; 

The boom hoist and hopper hoist are operated by one 
100 horsepower motor, the gearing being provided with 
clutches to engage either function. The boom retracting 
and tower moving motion are controlled by one 65 horse- 
power motor. ‘These motors are located in a machinery 
house on the tower framework. The conveyor is oper- 
ated by an independent motor which is mounted on the 


Fig. 2.—View of Southern Railway Coal-Handling Plant Sketched from General Plans 


the extended position this boom is of sufficient length so 
that the telescopic chute is approximately 36 feet 6 inches 
forward of the front runway of the tower. The rear end 
of the boom is so designed, however, that the boom may 
be retracted in order to provide a shorter reach when 
discharging coal into boats of small beam. 

This makes a very flexible arrangement, as it is pos- 
sible to extend and elevate the boom to discharge coal 
into boats of large beam with high hatches, or it may be 
lowered and retracted to discharge into boats of small 
beam with low hatches, the result in each case being that 
the coal is not elevated beyond the requisite point to dis- 
charge through the hatch opening and consequently ex- 
cessive drop is avoided. When out of service the boom 
is drawn up and the telescopic chute folded in such a way 
as to provide clearance for the rigging of ships lying 
alongside the pier, also to provide clearance if necessary 
when moving the machine from one hatch to another. 

This machine is electrically operated throughout and the 
motions are controlled by two operators, one located at the 
outer end of the boom, who controls the scraper, telescopic 
chute and trimmer, and another operator located on the 


boom and connected to the sprockets at the outer end of 
the boom. The conveyor consists of two heavy roller 
link chains, carrying steel flights which are approximately 
2 feet wide by 8 feet long. These flights are spaced 3 
feet apart on the chains and are arranged to slide the 
coal through a steel trough on the bottom at a speed of 
approximately 150 feet per minute. 

The telescopic chute at the end of the boom is raised 
and lowered or swung athwartships by means of ropes 
operated by a 25 horsepower motor, located at the end of 
the boom. This telescopic chute is made so that it can 
be extended full length when discharging the first coal into 
the hold and as the height of the coal increases the chute 
may be drawn up and telescoped so as to minimize the 
drop of coal as it is discharged into the cargo hold. 

The loading tower is mounted upon trucks of a type 
similar to those used under the moving car dumper. Four 
of these trucks will be provided with moving gears for 
traveling the machine along the pier. When trimming 
cargo the coal car will be dumped into the tilting hopper 
and the coal discharged to the conveyor under control, at 
such speed as is required for trimming. 


Construction of the Welland Ship Canal 


Forging a New Link in the Navigation of the Great Lakes 
—The New Canal Between Lake Erie and Lake Ontario 


BY W. A. CRAICK 


An undertaking which will have an important bearing 
on the navigation of the Great Lakes of America is at 
present under way in the neighborhood of the Niagara 
River. The project embraces the construction of a ship 
canal of large capacity to unite the waters of Lake On- 
tario with those of Lake Erie and overcome the obstacle 
to navigation interposed by the famous cataract at Niag- 
ara. The work has been undertaken as a government 
enterprise by the Dominion of Canada, and it is being 
prosecuted at an estimated cost of $50,000,000 (£10,250,- 
000). In point of size and in the nature of the engineer- 
ing difficulties to be surmounted, the project stands sec- 


the upper lakes was prevented by reason of the smallness 
of the canal from descending to Lake Ontario. The third 
and present canal, opened in 1887, remedied this state of 
affairs for the time being. The old route was discarded 
from Lake Ontario to the escarpment, and in its place 
a new and more direct route was surveyed. The prism 
of the canal was made 100 feet wide at the bottom and 
its length was reduced from 27% to 2634 miles. The 
locks, twenty-six in number, were made uniform in size, 
being 270 feet long, 45 feet wide, with a minimum depth 
of 14 feet. 

While the rate of increase of traffic through the Wel- 
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Fig. ].—Plan and Elevation of New Welland Ship Canal 


ond only in importance to the great canal at the Isthmus 
of Panama itself. 

The canal now under construction is in reality the 
fourth Welland canal. The first was completed in 1833 
and was at best but a small and insignificant piece of 
work. The locks, forty in number, were built of wood, 
their dimensions being 100 by 22 feet, with eight feet of 
water on the sills. 

The first canal was under private ownership, but in 
1841 it was acquired by the Canadian Government, which 
at once began to enlarge it. The work required twelve 
years for completion, but at the end of that time both 
the channel and the locks of the original canal were fully 
doubled in capacity. The length of the main canal was 
then 27% miles, on which there were 27 locks and the 
minimum depth of water was Io feet, with a bottom width 
of 50 feet. 

In 1872, when plans for a second enlargement of the 
canal were submitted to the Government, it was estimated 
that from one-half to three-fourths of the shipping on 


land Canal until recently has been comparatively slow, 
nevertheless in 1912 it reached 2,851,915 tons. During 
the same year, however, the combined freight tonnage 
through the American and Canadian canals at the Soo was 
nearly forty times as much. The deduction most easily 
made from these figures is that the comparative smallness 
of the Welland Canal, prohibiting the passage of many 
of the larger ships used in upper lake service, has kept 
down the possible tonnage through the canal. 


THe New Sure Cana 


The necessity for bringing the Welland Canal up to the 
standard of the Soo canals and thereby providing uni- 
form accommodation for ships from the head of the Great 
Lakes to Lake Ontario, was impressed on the Govern- 
ment of Canada quite early in the present century. Sur- 
veys were begun several years ago and carried to com- 
pletion in 1911. Preparations of contract plans were made 
the following year, and in 1913 tenders were let for cer- 
tain sections of the work and actual operations were be- 
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gun. The present year has seen a substantial start made 
with the undertaking, which, under present financial con- 
ditions, will probably take seven or eight years to com- 
plete. 

John L, Weller, who had been superintendent of the 
old canal, was appointed engineer-in-charge of the new 
ship canal. 

The new canal follows the course of the old canal from 
Lake Erie to Allanburg about half-way across the Penin- 
sula, and just above the summit of the Niagara escarp- 
ment. From Allanburg an entirely new cutting is being 
made, crossing the present canal twice and entering Lake 
Ontario at the mouth of the Ten Mile Creek, three miles 
to the east of the old outlet at Port Dalhousie. 


Tue Proposed Locxks 


The spectacular feature of the new ship canal will be 
the locks. At present there are twenty-six of them over- 
coming a rise in level between the two lakes of 325% 
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of the lock chamber. These gates will not sit at right 
angles to the walls, but will close obliquely, an addition of 
three feet in the length of the gate over the width of the 
lock bringing the point of contact 23 feet down the lock 
wall. The gates will be constructed of steel and the larger 
ones at the foot of each lock will measure 83 feet in height 
by 88 feet in length, and will weigh about 1,100 tons. 
Compared with these huge structures, the largest gates at 
Panama are dwarfed. 

Water for filling the locks will in each instance be 
drawn from a regulating basin, situated beside or above 
the lock. This method of drawing water from a side pond 
instead of directly from the canal above avoids the for- 
mation of objectionable currents and surges in the channel 
and locks, which are a danger to navigation and a serious 
corroding influence on the earthen banks as well. The 
regulating basins vary in size. 

By means of a system of valves and culverts of large 
dimensions in the lock walls, it will be possible to fill the 


Fig. 2.—View from Inner End of Port Weller Harbor, Show- 


ing Pier and Embankments 


feet. This number will be reduced in the new canal to 
seven, each with a lift of 46'% feet. Of the seven, three 
are double locks, permitting ships to pass each other, one 
going up and the other going down. Locks Nos. 1, 2 and 
3 bring the level of the canal up to that at the base of the 
escarpment, Nos. 4, 5 and 6 arranged in flight, lift it to 
the top of the hill, and No. 7, a short distance beyond, 
carries the level to that of Lake Erie. 

The dimensions of the locks are to be 800 feet in length 
by 80 feet in width in the clear, and with 30 feet of water 
over the mitre sills at extreme low stages on the lakes. 
The lock walls are to stand 82 feet high above the top of 
the gate sills, and, including the necessary foundation 
work required below this level, two of the locks will have 
walls 100 feet high. Just by way of comparison and to 
show that the Welland Canal will not fall very far short 
of the Panama Canal as a notable engineering work, the 
dimensions of the locks at Panama may be interpolated at 
this point. They are 1,000 feet long by 110 feet wide, with 
a minimum depth of water over the sills of 41% feet. 

A particularly interesting feature in the case of the 
Welland locks is the gates. Hitherto lock gates have been 
invariably of the double-leaf type, hinging at either side 
and mitering in the center when closed. On the Welland 
Canal an attempt will be made to demonstrate the supe- 
riority of the single-leaf type of gate. These will hinge 
at one side and will rest when closed ina notch cut in the 
opposite wall, a single leaf thus spanning the whole width 


Fig. 3—Lake Ontario Outlet of Canal. 


Harbor Being 
Dredged to Uniform Depth of 25 Feet 


chambers in eight minutes. This will reduce the time 
of passage through the canal, as compared with the time 
through the present canal, very materially. It now takes 
ships from twelve to eighteen hours to pass from lake 
to lake. In the new canal the same ships will be able to 
run through in from six to eight hours. What this means 


“in a trip from Lake Ontario to Lake Superior in the lim- 


ited period of lake navigation is easily seen. 

Part of the saving of time, it is true, is to be accounted 
for by a reduction in the length of the canal. The new 
route, being more direct, cuts off fully a mile and a half 
from the old route. It is approximately twenty-five miles 
long or just one-half the length of the Panama Canal. 
For the present the canal reaches are to be excavated to 
a depth of 25 feet, but eventually this will be increased to 
30 feet, all the permanent structures being built to that 
standard. The width at the bottom of the channel is to 
be 200 feet, as compared with 300 feet in the case of the 
Panama Canal. 


INTERESTING FEATURES OF THE WorRK 


At the Lake Ontario end of the canal it has been found 
necessary to build a complete new harbor, since there was 
absolutely no accommodation for ships at this point. 
Work on this particular. feature has been carried on vig- 
orously during the past year. The outer entrance piers 
are to be placed a mile and a half from shore, where the 


150 


depth of the water is 30 feet. From the shore line of the 
lake to these piers an embankment 500 feet in width will 
be formed on either side of the channel, protected near 
the shore end by reinforced concrete cribs with concrete 
superstructure, alongside which vessels may lie. The 
whole space between the embankments is being dredged to 
a depth of 25 feet. 

Above Allanburg, it is scarcely necessary to say, by 
widening and deepening the existing channel, the remain- 
ing portion of the canal will be brought to the standard 
of the new section. Some enlarging work will be neces- 
sary at Port Colborne, the entrance to the canal on Lake 
Erie. To secure quiet water in the harbor during storms, 
which is not the case now, a new spur, consisting of an 
immense rubble mound of stone from the excavations to 
the north, will be added to the western breakwater. It 
will terminate in a timber and concrete head-block, located 
some 2,000 feet farther out in the lake than the end of 
the breakwater. Here again, as at Port Weller on Lake 
Ontario, the harbor will be dredged to the 25-foot depth 
for the present. 

Work on sections I, 2, 3 and 5 of the nine sections into 
which the canal has been divided has been prosecuted up 
to the present time. These embrace the greater part of 
‘the northern half of the canal and include all the most 
difficult problems to be met with in construction. Chief 
among these have been the presence of two steam rail- 
ways right in the path of the canal. One of them crosses 
the canal at the foot of Lock No. 4. The other runs along 
for a considerable distance on the very line of the water- 
way. In the former instance a temporary deviation is 
being arranged until the construction work is completed. 
In the latter a permanent deviation, calling for a deep cut 
through the corner of a hill, has been necessary, work that 
has cost in the neighborhood of $100,000 (£20,500). 

Apart from these obstacles, however, there have been 
no very serious difficulties encountered so far. The only 
piece of permanent work yet to be noted along the route 
is the retaining wall that will extend from the harbor at 
Port Weller to the entrance of Lock No. 1. This wall is 
being built of steel framework, of the shape of right- 
angled triangles standing with their right angles at the 
base on the inside of the canal prism. They are rein- 
forced with steel rods and filled in with concrete, form- 
ing a series of huge pockets into which earth and stone 
is packed. This method of construction is claimed to be 
as solid and more economical than all concrete. 

The estimated cost of the Welland Ship Canal is placed 
at $50,000,000 (£10,250,000). This sum may be compared 
with the total cost of the three canals that preceded it, 
amounting to $29,250,951.01 (£6,000,000) on March 31, 
1913. That is to say, the new canal will require an ex- 
penditure of capital amounting to two-thirds as much 
again as all that has been spent on the route already. 

While the new canal will harmonize with the Soo canals 
and will give access to Lake Ontario to practically every 
ship now plying on the waters of the Upper Lakes, the 
route to the Atlantic will not be fully open until the canals 
along the St. Lawrence River are correspondingly en- 
larged. At present these canals—the Lachine, the Sou- 
langes, the Cornwall and the Williamsburg—have been 
built to a 14-foot standard with locks 270 by 45 feet. In 
one or two instances locks 800 feet in length have been 
substituted, but the entire system will have to be gone 
over before it conforms with the Soo canals and the new 
Welland Ship Canal. When this day comes it will be pos- 
sible for big ocean-going vessels to sail through to the 
head of the Great Lakes, gaining access thereby to the 
very center of the continent. 
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Stability of Vessels as Affected by Dam= 
age Due to Collision* 


BY WILLIAM GATEWOOD 


Stability is a subject which should receive consideration 
before the dimensions of a vessel are settled. The height 
above base line of the initial metacenter can be deter- 
mined, with a fair degree of accuracy, by the use of co- 
efficients. A convenient formula is 

B’ 
Metacenter above base = aH + c—. 
A 


In this formula H represents the draft and B the beam of 

the vessel; aH is the height of the center of buoyancy 
Bs 

above base and c— is the height of the metacenter above 


Hf 


the center of buoyancy. For coastwise passenger and 
freight steamers of modern design having fine load water- 
line forward and full midship section, the coefficient a will 
vary between .57 and .54, depending on coefficient of fine- 
ness and exact shape of lines, and decreasing for the 
same vessel about .o1 as the draft increases from 12 feet 
to 24 feet. For the same type of vessel, the coefficient c 
will vary between .078 and .082, depending on the exact 
shape of the load waterline and the fineness of the vessel. 
For the older vessels, with considerable deadrise and with 
V-shaped lines forward, both coefficients will be found to 
be greater. If they had not taught that increase in beam 
does not, ipso facto, imply increased resistance to motion, 
the model tanks could be blamed for a reduction in meta- 
centric height on passenger steamers, because they are 
responsible for small deadrise and for fine load water- 
lines forward on vessels which are designed to obtain a 
good speed on small horsepower. 

The determination of the height of the center of gravity 
above base cannot be approximated so readily. The ves- 
sel, as completed and loaded, can be considered as com- 
posed of six items: 

1. The hull and fittings below the highest continuous 
deck. 

2. The hull and 
deck. 


fittings above the highest continuous 


The machinery. 

The fuel and water. 

The passengers, crew and stores. 
The cargo. 


AVERY 


In the preliminary stages of the design, an approxima- 
tion of the weight and vertical center of gravity of each 
of these items may be made, and the results combined, in 
order to get an approximate figure for the height of the 
center of gravity of the loaded vessel. An inclining ex- 
periment made on the vessel when completed will serve 
to eliminate uncertainty as to some of the items, generally 
the first three. The last three items are variable quan- 
tities, and must be figured, at best. It has been proposed 
to determine the metacentric height of vessels before each 
voyage by inclining them as soon as the cargo is on board. 
Experience in inclining vessels at a shipyard indicates that 
the results would not be likely to be reliable, as the read- 
ings are affected so greatly by loose water and moving 
people. Greater accuracy is likely to be obtained by de- 
termining beforehand how much weight of cargo is to be 
stowed in each division of the vessel in order that the 
center of gravity of the cargo may not exceed a certain 


* A paper read before the Society of Naval Architects and Marine En- 
gineers, New York, December, 1914. 
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height above base, considered desirable in order to obtain 
a predetermined minimum metacentric height under the 
most unfavorable conditions of bunkers likely to occur on 
the voyage. 

This leads up to the question: What is the minimum 
metacentric height for any vessel consistent with safety? 
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a high freeboard and a considerable range of stability, 
there is small danger of capsizing, due to wind and waves, 
while “intact.” This “comfortable” condition of a vessel, 
however, may be a source of great danger even in still 
water if the vessel is damaged by collision. 

To illustrate the conditions obtaining, a coastwise pas- 
senger steamer 370 feet long, 49 feet 6 inches beam, and 35 
feet deep to hurricane deck, has been selected. The vessel 
is considered as subdivided in accordance with the regula- 
tions proposed by the International Convention on Safety 
of Life at Sea of 1913-14, as a vessel engaged in a mixed 
cargo and passenger service. The load draft allowed with 
bulkheads extending to the main deck (the lowest point of 


Fig. 1.—Stability Curve, 370-Foot Steamship—Intact—21.7 Feet Draft 


The question is susceptible of several answers, depending 
on whether the vessel is considered as intact and exposed 
to storm and waves, or as “damaged” either in still water, 
in a moderate sea, or exposed to storms. 

In general, it may be stated that passengers prefer a 
vessel with a long period of roll, as the discomfort is 
much reduced thereby. To obtain a long period it is neces- 
sary to have a large vessel or a small metacentric height ; 
and the combination of the two requisites in the large 
Atlantic liners renders travel on them a pleasure instead 
of a bugbear to the landsman with a “sympathetic” stom- 
ach. If the small metacentric height is accompanied by 
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Fig. 2.—Variation of Initial Stability in Flooding Machinery 
Compartment 


RAFT IN FEET. 


which is 26.92 feet above base) and with machinery com- 
partment 65 feet in length, is 21.7 feet. At this draft it 
is assumed that the cargo is so loaded that the metacentric 
height is 6 inches. The range of stability, as shown on 
Fig. I, figures out at 82 degrees, and the maximum right- 
ing arm is 1.9 feet at 48 degrees inclination. It would be 
a pleasure to sail on this vessel under such conditions. 

- Now let us suppose that the machinery compartment is 
opened to the sea by collision, that the permeability of 
this compartment is .80, that the water surface in the 
damaged compartment at all stages has an inertia coef- 
ficient of .80, and that the water has free access across the 
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Fig. 3.—Variation of Initial Stability in Flooding No. 2 Hold 
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compartment. As the compartment fills, the center of 
gravity of the vessel and contained water would fall as 
indicated by the line marked “Locus of center of gravity” 
in Fig. 2. The center of buoyancy would rise as indicated 
by the line marked “Locus of center of buoyancy.” The 
metacenter would fall as indicated by the line marked 
“Locus of metacenter.” 

A condition of unstable equilibrium is indicated almost 
as soon as the water begins to enter the vessel. If the 
vessel remained upright so that the center of gravity of 
the entering water would be on the centerline of the ves- 
sel, this condition of instability would continue only until 
the compartment was one-third full and a draft of 23.1 
feet was attained. The metacentric height would rapidly 
increase as additional water entered, and would become as 
much as 1.1 feet at 25.9 feet draft, when the water would 
cease to flow in, having attained its level. The freeboard 
to main deck in this condition would be about 12 inches, 
and there would appear no reason why the vessel should 
not stay afloat in a perfectly calm sea, although the margin 
of safety as regards freeboard would seem insufficient 
except under ideal conditions of sea and weather. 

But the combination of unstable equilibrium and the 
inflow of water from one side would surely cause the 
vessel to list toward the damaged side. This list would 
continue to increase even after there was a positive meta- 
centric height indicated by the diagram, owing to the fact 
that the center of gravity of the flooding water would lie 
toward the low side, as obstructions would prevent a rapid 
flow across the compartment. Fig. 1 shows that the list 
caused by the negative GM would cause the main deck 
at the side to be submerged. When the main deck at the 
side is submerged, the water will flow forward and aft 
along the deck and flood the adjacent compartments, as 
well as further lower the metacenter. The list will con- 
tinue to increase, and the vessel to settle deeper in the 
water and finally sink. The time elapsing from moment 
of damage to complete submergence would depend on a 
number of circumstances, but recent collisions have shown 
that not over fifteen minutes is sufficient. 

After complete submergence, there would be a righting 
moment, due to the fact that the materials of the houses, 
etc., would be of less density than the material of the 
main hull. The cargo might be of such varying density 
as to give a righting moment also. It is probable, there- 
fore, that as the submerged vessel rests on the bottom 
she would approach a vertical position with masts upright, 
or nearly so. 

From Fig. 3 it will be noted that the conditions are not 
far different when No. 2 hold, 76 feet in length, is flooded. 
Permeability is taken at 64 percent. 

It would appear, then, that in order to prevent this 
vessel from overturning when one compartment is open 
to the sea by collision, it is necessary that the initial meta- 
centric height should be sufficient to prevent a condition 
of instability in any stage of the flooding. For the par- 
ticular vessel which has been investigated, the initial 
metacentric height must exceed 1.4 feet by a margin suf- 
ficient to allow for the upsetting moment caused by the 
fact that in the process of flooding an excess of water 
will be on the damaged side. 

If this vessel has an initial metacentric height of, say, 2 
feet, and is subdivided in accordance with the rules of 
the International Convention, and when at the draft al- 
lowed by those rules is injured in a collision, with the 
consequent flooding of the machinery space or of an 
adjacent hold, the danger of overturning would seem to 
be eliminated, provided the sea is smooth. But if the per- 
meabilities established by the conference represent aver- 


INTERNATIONAL MARINE ENGINEERING 


APRIL, I915 


age practice, the freeboard to the top of the bulkheads 
will be only about 12 inches. It would appear that, if the 
cut in the side is of any size, a very moderate sea would 
serve to send the water forward and aft of the damaged 
compartment, over the tops of the bulkheads. 

The results of this investigation would seem to show 
two things: 

First, for a coastwise passenger and freight vessel of 
the hurricane deck type, subdivided in accordance with 
the rules of the International Convention as a Class B 
vessel, and having a machinery space or holds of about 
one-fifth the length of the vessel, an initial metacentric 
height of not less than 18 inches should be an important 
element of the design. 

Second, greater safety would be obtained by extending 
the bulkheads to the hurricane deck, or by otherwise pre- 
venting the flow of water fore and aft on the main deck. 


Installation of 120 Horsepower Bolinder 
Oil Engine in Pilot Schooner 
Gracie S 


The San Francisco Bar Pilots have recently installed 
a 120 horsepower Bolinder oil engine in the pilot schooner 
Gracie S. In many ways this installation is unique, both 
because it is the first of its kind on the Pacific Coast, and 
because the shaft is carried out through the port side of 
the vessel and supported by a strut instead of being located 
on the centerline. In order not to destroy the vessel’s 
handling qualities, the center of the engine shaft was kept 
almost at the center of lateral resistance, so that the 
effects of the propeller on the steering would be neutral 
with the vessel going ahead. 

The Gracie S was built at the Union Iron Works, San 
Francisco, in 1893. She is 83 feet long by 24 feet 7 inches 
beam, with a depth of 10 feet 2 inches, a gross tonnage 
of 91.4 and a net tonnage of 86.83. This little vessel is 


Fig. 1.—Pilot Schooner Gracie S 
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Fig. 2.—Propeller Located on Port Side of Vessel 


of exceedingly staunch and heavy construction. On 
opening her up to install the shaft log in her side, the 
planking, frames and ceiling were found to be as solid 
and sound as the day they were put in. 

It will be seen from Fig. 3 that the space on the port 
side formerly used as the dining room has been converted 
into an engine room, while a small dining room, having 
a capacity for eight pilots, has been retained on the star- 
board side. The forecastle forward, which has accommo- 
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dations for a crew of six, remains practically unchanged; 


the galley occupies the same space as formerly. The 
pilots’ quarters aft, which contain six berths, lockers, 


toilets, etc, remain practically the same as before, except 
that the water tanks, with a capacity of about 850 gallons, 
are placed under the floor, a space which was formerly 
occupied with pig-iron ballast, about forty tons of which 
was removed. 

The alterations in the hull necessitated by the engine 
installation were made by Bowes & Andrews, in accord- 
ance with plans by and under the supervision of D. W. & 
R. Z. Dickie, naval architects, of San Francisco, Cal. 

The main fuel tank, holding 737 gallons, is on the port 
side abreast the engine. A steel trunk skylight was fitted 
over the engine room extending past the main mast so as 
to hold the day tanks on deck. 


CHANGE OF TRIM 


When the ballast was removed the vessel came up to a 
draft of 9 feet 10 inches forward and 7 feet 8 inches draft 
aft. After the installation was made, about 11 tons of 
loose ballast, consisting of steel plate punchings, was put 
in so as to trim the vessel properly, and when ready for 
sea her draft aft was 9 feet 11 inches. 

Comparing her former trim before conversion with her 
finished waterline, it was found that she was up 5% inches 
forward and 4% inches aft, which corresponds to a de- 
crease in displacement of 1034 tons. Furthermore, her 
center of gravity is about 6.82 inches higher, due to the 
new arrangement of weights. 
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Fig. 3.—General Plans of Pilot Schooner Gracie S, After Installation of Oil Engine 
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On top of the engine room trunk skylight a ventilator 
stack was fitted in which the exhaust muffler and two 
whistles were carried. One of the whistles was an ordi- 
nary three-chime steam whistle and the other a Holman 
air whistle. 

No auxiliary engine was fitted, but the bilge pump on 
the main engine was connected to a fire hydrant on the 
skylight trunk on deck, and a Gardner & Rix air com- 
pressor 414 inches by 4% inches, was arranged to be 
driven by a chain drive through a counter shaft and 
clutch. 


ELectrric INSTALLATION 


Hanging on brackets is a 45-volt, 1 kilowatt, direct cur- 
rent Bullock generator, running 1,200 revolutions per 


Fig. 4.—Engine Room 


minute, which is driven from the counter shaft by means 
of a belt, it having been determined by previous expe- 
rience that the running time of the engine during the day 
while on pilot duty would just about keep the storage 
batteries charged to operate the lights at night. 

An Edison storage battery of twenty-five cells, of 80- 
ampere-hour capacity, giving 30 volts, was fitted, and on 
test it was found that after charging for eight hours the 
battery would carry all the lights that are usually burned 
in service for forty-four hours without recharging. The 
entire electric installation was made by the Marine Elec- 
tric Company, of San Francisco. In order to light the 
dining room during the day, French plate glass was fitted 
in the panels of the engine room bulkhead. 

On the deck forward, just aft of the mainmast, a No. 2 
Hyde windlass of the yacht type was fitted. The worm 
gear is driven by means of a shaft and clutch from the 
main engine. The old steering gear was replaced by a 
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No. 4 Hyde improved Robinson steerer, with the steer- 
ing shaft extended forward, carried in a brass bearing 
stand, with a 42-inch steering wheel. 


RepUCED Sait AREA 


As dependence is to be placed on power, the former 
large sail areas are no longer required, and consequently 
the gaff was removed from the mainsail, that sail being 
made jib-headed with a head iron, and the bowsprit was 
shortened, thereby doing away with one jib... Under sail 
it was found that the vessel handled much better than she 
did previously when she was heavily ballasted, and carried 
the larger sail area that was necessary when she had to 
get off shore in a heavy gale. It was also found that the 
propeller offered little resistance, for as soon as the vessel 
got under way, getting up to a speed of four or five knots, 
the propeller revolves and the resistance is not noticeable. 


TRIALS 


On the trial course a speed of 9.04 knots was made with 
the engine turning 280 revolutions, and in service she has 
maintained this speed in her many runs for speaking ves- 
sels. It was found when running dead ahead the ves- 
sel steered exactly on her course and carried no helm 
whatsoever. In turning away from the propeller the 
time required to complete a circle was one and three 
quarter minutes, and while turning towards the wheel she 
took two and one-half minutes to complete the circle, 
swinging, however, in a shorter radius. 

The engine has been somewhat of a revelation to those 
who heave. seen it working, especially as regards its relia- 
bility of reversing. It has been found possible to reverse 
the engine without releasing the clutch. Another point 
in favor of this type of engine is its complete absence of 
vibration or smell and the absolute safety of the kind of 
fuel used. The fuel is a residue from asphalt factories, 
known as star fuel, of from 23 to 26 degrees gravity at 
60 degrees F., having a specific gravity of .g105, an open 
flash of 180 degrees F., a closed flash of 166 degrees F., 
and a burning point 235 degrees F. The characteristics 
of the fuel are asphaltum, 25 degrees; sulphur, 34 percent; 
British thermal units, 19,200; mounds per U. S. gallon, 
7.485; viscosity, about 323 at 15 degrees C. The fuel costs 
go cents (3/9) a barrel (42 gallons) in San Francisco. 

The propeller was designed with a large diameter— 
584 inches—and a correspondingly small surface ratio of 
30 percent, so as to offer little resistance while sailing. 
The propeller absorbs 134 horsepower when the vessel is 
making 9 knots, and when driving into a head sea the 
engine holds up to her rated revolutions, showing that the 
engine has a large surplus of power. 

In order to start the engine it is necessary to preheat 
the bulbs with the coal oil torches. The usual time re- 
quired for this is from twelve to fourteen minutes, but 
once the engine was tried at the expiration of six minutes 
and it started without a hitch. 

From the daily log that has been kept by the engineer 
since the vessel went in service, the maximum fuel used 
has been a little less than 8 gallons per hour under full 
load, and the average fuel used per hour of running is 
about 7 gallons. It will be seen from the above that it 
costs about 15 cents (0/72) per hour for fuel to operate 
the Gracie S. 

It is interesting to note that the United States Navy 
has bought a 50 horsepower Bolinder stationary engine to 
be used on the new collier Mawmee as an auxiliary electric 
lighting plant, while her main engines are to be of the 
Diesel type. 


Electric Towing System at the Panama Locks 


General Arrangement of the Locks—Method of Towing — 
Construction of Electric Locomotives—Safety Features 


In passing through the Panama Canal from the Atlantic 
to the Pacific, a vessel enters the approach channel in 
Limon Bay, which extends to Gatun, a distance of about 
7 miles. At Gatun the vessel enters a series of three locks 
in flight and is raised 85 feet to the level of Gatun Lake. 


locomotives with the port and starboard quarters of the 
vessel. The lengths of the various cables are adjusted 
by a special winding drum on the locomotive to place the 
vessel substantially in mid-channel. When the leading 
locomotives are started, they will tow the vessel, while the 


Fig. 1.—Towing Locomotives Returning Barge Through Gatun Locks to Atlantic Level 


It may then steam at full speed through the channel in 
this lake for a distance of 24 miles, to Bas Obispo, where 
it enters the Culebra Cut. After passing through this 
cut, which has a length of nine miles, the vessel reaches 
Pedro Miguel, where it enters a lock and is lowered 30 
feet. Then it passes through Miraflores Lake for a dis- 
tance of 1% miles until it reaches Miraflores, where it is 
lowered 55 feet through two locks, to the sea level, after 
which it passes out into the Pacific through an 8'%4-mile 
channel. 
Tue Locks 


As the main features of all the lock sites are identical. 
the general layout of the Gatun Locks is shown in Fig. 1. 
It should be noted that there are two ship channels, one 
for traffic in each direction, which are separated by a 
center wall, the total length of which is 6,330 feet. There 
are two systems of tracks, one for towing and the other 
for the return of the locomotive when returning idle. 
This, however, refers only to the outer walls. For the 
center wall there is only one return track in common for 
both the towing tracks. The towing tracks are naturally 
placed next to the channel side, and the system of towing 
utilizes normally not less than four locomotives running 
along the lock walls. Two of them are opposite each 
other in advance of the vessel, and two run opposite each 
other following the vessel, as seen in Fig. 1. The number 
of locomotives is, however, increased when the tonnage 
of the ship demands it. 

Cables extend from the forward locomotives and con- 
nect with the port and starboard sides of the vessel re- 
- spectively near the bow, and other cables connect the rear 


trailing locomotives will follow and keep all the cables 
taut. By changing the lengths of the rear cables the 
vessel can be guided, and to stop the vessel all the loco- 
motives are slowed down and stopped, thus bringing the 
rear locomotives in action to retard the ship. Therefore 
the vessel is always under complete control quite inde- 
pendent of its own power, and the danger of injury to the 
lock walls and gates is very greatly lessened. 

Fig. 1 shows how effectively the four locomotives keep 


| 


Fig. 2.—S. S. Aucon Entering Upper Lock Under Tow of 


Electric Locomotives 
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the vessel under control and in the center of the channel, 
while Fig. 2 gives a general idea of the method of han- 
dling vessels of various sizes. The views also give 
an idea of the lock walls, towing tracks and the in- 
clines, the steepness of the latter being especially notice- 
able. Of particular interest is Fig. 2, which represents a 
trial tow approaching the second level. The water in the 
middle lock or at this second level is at sea-level, a con- 
dition not obtained in regular operation, and this trial 
was made to demonstrate that the tow lines would clear 
the lock walls. 
Tow1nG Tracks 

The towing tracks have a specially designed rack rail 
extending the entire length of the track and located cen- 
trally with respect to the running rails. It is through this 
rack rail that the locomotive exerts the traction necessary 
for propelling large ships and climbing the steep inclines. 

A rack rail is also provided on short portions of the 
return track so as to lower the locomotives safely from 
one level to the next. The steepest slope is 26 degrees, 
or 44 percent, hence the need will be seen for a rack rail 
even on the return track, as any traction locomotive with 
the usual wheel drive, even with the brakes set, would 
begin to slide on a 16 percent grade and therefore could 
not be controlled. With a rack rail, however, traction is 
limited only by the capacity of the driving motors and not 
by the adhesion of the wheel treads on the rails. 

The approach to the rack rail is hinged to the rack rail 
proper, so that it can be depressed on the approach of the 
rack pinion of the locomotive. The teeth of the approach 
section are under size and shaped off at the extreme end 
so that the teeth of the pinion will mesh properly and 
prevent excessive strain on the pinion and the axle. A 
spring restores the approach to the proper position after 
the locomotive has passed over. The rack rail is of the 
shrouded type, and each tooth space has a drain hole cast 
in the bottom so as to carry off water and other accumu- 
lations to suitable drain pipes or ducts set in the concrete 
of the walls. A further feature of the rack rail is the 
projecting edges, which permit thrust wheels attached to 
the locomotive to run along the under side and prevent 
overturning of the locomotive, in case some unforeseen 
operating condition should produce an excessive pull on 
the towline. These thrust wheels serve to counteract the 
lateral component of the towline pull and the flanges act 
for emergency only, as the weight of the locomotive is, 
however, sufficient to prevent overturning with a normal 
pull of 25,000 pounds on the towline. 


Morors 


Three-phase, 25-cycle, 220-volt alternating current is 
used for operating the locomotives, and the current is 
supplied through an underground contact system. Two 
T-rails form two legs of the three-phase circuit and the 
third leg is formed by the main track rails. A specially 
designed contact plow slides between the two “T”’ con- 
ductors and transmits the power from the rails to the 
locomotive. This contact plow also passes through the 
slot opening in the conduit cover and is flexibly connected 
to the locomotive in such a manner as to follow all irregu- 
larities in the tracks and crossovers, and therefore insures 
a continuous supply of power. 

The locomotives are equipped with two main traction 
motors of the slip ring induction type, each rated at 75 
horsepower and operated by a system of contactors with 
master controller in cabs at each end of the locomotive. 
The motors, by means of a change in gearing from 
straight traction to rack rail towing, drive the locomotive 
at a speed of 2 miles per hour when towing and 5 miles 
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per hour when returning idle. These motors act as induc- 
tion generators running above synchronous speed when 
the locomotive is passing down the steep inclines, and 
thereby exert a retarding brake effect to keep the speed 
uniform. 

The towing locomotives, which have a net weight of 86,- 
300 pounds, possess the following operating characteris- 
tics: (1) While towing, the speed can be regulated from 
zero miles to 2 miles per hour; (2) while running idle, the 
speed can be regulated from zero to 5 miles per hour, per- 
mitting return trips at increased speed; (3) the windlass 
will pay out or wind in cable at the low rope speed and 
at the full towline pull of 25,000 pounds, either when the 
locomotive is running or at rest; (4) the windlass will 
pay out or coil in cable at the high rope speed with the 
towline taut, either when the locomotive is running or at 
rest, and (5) the windlass is equipped with a safety fric- 
tion deyice, which is adjustable to any predetermined 
value of the towline pull. 


TRAFFIC THROUGH THE CANAL 


During the first three months of commercial operation 
of the Canal, from August 15 to November 15, 1914, the 
cargo transported through the Canal and towed through 
the locks by the locomotives amounted to 1,079,521 tons. 
During the fiscal year ending June 30, 1914, the Panama 
Railroad carried 643,178 tons of through freight between 
the two seaboards, and in the preceding fiscal year 594,040 
tons. From this it is seen that between six and seven 
times as much cargo is passing over the Isthmus now as 
passed over this route when goods were transshipped by 
rail. 

The towing system described above was designed and 
patented by Mr. Edward Schildhauer, electrical and me- 
chanical engineer of the Isthmian Canal Commission, and 
the forty towing locomotives and all the electrical appa- 
ratus for operating the locks were built by the General 
Electric Company, Schenectady, N. Y. 


Institution of Naval Architects 


At the annual meeting of the Institution of Naval Archi- 
tects, held in the Hall of the Royal Society of Arts, John 
street, Adelphi, London, on March 24 and 25, the follow- 
ing papers were read and discussed: 


The Watertight Subdivision of Ships. 
J. J. Welch, M. Se. 

The Increase of Safety Afforded by a Watertight Deck. 
By Kenneth G, Finlay. 

The Influence of Discharging Appliances on the Design 
of Large Ore-Carriers. By John Reid. 

The Scantlings of Light Superstructures. 
gomerie, B. Sc. 

On the Strength and Spacing of Transverse Frames. 
By C. Frodsham Holt, B. Eng. 

A Contribution to the Theory of Propulsiecn and the 
Screw Propeller. By F. W. Lanchester. 

A Comparison Between the Results of Propeller Ex- 
periments in Air and Water. By A. W. Johns, R.C. N.C. 

Further Model Experiments on the Resistance of Mer- 
cantile Ship Forms: The Influence of Length and Pris- 
matic Coefficients on the Resistance of Ships. By J. L. 
Kent. 

The Law of Fatigue Applied to Crankshaft Failures. 
By C. E. Stromeyer. 

The Effect of Beam on the Speed of Hydro-Aeroplanes. 
By Linton Hope. 

Notes on the Cross Curves and GZ Curves of Stability. 
By E. F. Spanner, R. C. N.C. 


By Professor 


By J. Mont- 
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Introduction of a Modern Method in 


In shipyards years ago the bent frames and floor plates 
for a ship were carried in their raw state to the scribe 
board so that they could be laid out for punching. After 
these slow and expensive operations all other work was 
Present-day practices in ship- 
yards, however, demand that 95 percent of all structural 
work be developed from the scribe board. But in spite of 
the enormous strides that have been made in this industry 
in the last third of a century, no shipbuilder can success- 
fully deny that many operations are still distressingly 
slow and expensive, and entirely out of harmony with even 
the rudiments of scientific management. In fact, many 
operations in present-day development of structural work 
on ships could be carried on much more economically and 
expeditiously under the system of years ago. 

This statement may sound strange and somewhat con- 
tradictory, but it is none the less true. For instance, under 
the present system a bulkhead, say, is laid down on paper 
in the mold loft, and then the paper is transferred to the £2 
plates for laying off, plate by plate. The old way was to : 
place the bulkhead plates in their respective positions and 
lay them off direct, thus obviating the expense of making 
Not only did this apply to bulkheads, but to 
sections of decks, bottom and side plating, and inner bot- 
It must be said, however, that such procedure re- 
quired considerable space in the yard for laying off pur- 


templated from the ship. 


templates. 
toms. 


poses. 


What is wanted is a system that will eliminate the waste 
of time and money of past and present methods. But the 
accomplishment of this happy medium is a task that has 
baffled many shrewd investigators in this field of en- 


deavor. 


Naturally, 


at present? 


did years ago. 


Shipbuilding 


BY WILLIAM BROWN * 


the first question that suggests itself is, 
Where shall the start be made? We must look for our 
answer in the drawing room. It is there that the old 
customs survive, and the sooner that this branch abandons 
some of its archaic customs, the sooner will the quick- 
ened pulse be felt in the shipyard proper. What happens 
When the model arrives the draftsman takes 
it in hand to line it up in exactly the same manner as he 
His one aim and ambition in life seems 
to be to develop beautiful lines showing the plate edges, 
apparently for no other reason than because somebody 
started a job that way in the dim, distant past. Of course, 
every practical shipbuilder fully realizes the necessity of 
having good and fair plate edges, but at the same time 
the employer should justly receive a little consideration 
while those same beautiful lines are being developed. Ref- 
erence here is not made to shell plating only; the same 
remarks apply to decks, bulkheads, inner bottoms, outer 
bottoms, and inner and outer keel plates. 

Under the method here proposed let us accompany the 
model to the drafting room and begin by giving the drafts- 
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man his orders as to the development of the lines. Fair 
lines are wanted, of course, but why not instruct him to 
lay out as many rectangular plates of the same width 


and length as possible? 


Length is really not so necessary 


as width, as the former dimension can readily be obtained 


without change of design. 


The number of rectangular 


plates that can be obtained from a ship’s bottom, side 
plating, decks and bulkheads, will afford much surprise 
to those who have not given the matter special consider- 


* Master Shipfiitter, League Island Navy Yard, Philadelphia, Pa. 


Fig. 1.—Expansion of Shell Plating with Layout of Type Plates 
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Fig. 2.—Deck Plating Plan. 
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ation. Figs. 1, 2 and 3 give a rough but approximate idea 
of what can be accomplished in this direction. 

Criticism will aptly show, of course, that the figures 
indicate a ship with long, flat sides and bottom. It is 
needless to point out that the system proposed is not 
applicable to every ship, for such a contention could not 
be borne out, but it is stoutly maintained that the pro- 
cedure here outlined is well adapted to a high percentage 
of shipbuilding work. 

Size type plates as shown in Figs. 1, 2 and 3 will be 
ordered by the draftsman, and no shearing will be re- 
quired. Emphasis can here again be laid on the expen- 
sive methods employed at present. In most shipyards the 
templates for all plates are developed in the mold loft, 
after which they are passed to the shipfitter for laying 


‘ Deck -- 


Fig. 3.—Bulkhead Plan—6 Plates Type D 


out. The plates having been laid out, are taken to a 
punch, and after punching they are sheared. An average 
of 2,500 to 3,000 holes by one punching gang is consid- 
ered a good day’s work. 

Now, let us see what happens to the type plates as 
shown in Figs. 1, 2 and 3. First of all, there must be 
introduced into shipbuilding a machine known as an auto- 
matic spacing table with multiple punch, equipped with 
gag control mechanism. The machine is designed pri- 
marily for plate punching, but with equal facility it can 
be used for punching any straight angle work. Instead, 
however, of the 2,500 to 3,000 holes a day punched by a 
gang under the old methods, this machine has the aston- 
ishingly large output of 60,000 to 80,000 holes a day de- 
pending entirely on how often a change is necessary in 
the gag control to suit the different sizes of plates. This, 
too, is accomplished with no increase in the labor neces- 
sary under the old, cumbersome methods previously de- 
scribed. 

This result is made possible because no template for the 
plate is required. The plate is not laid off at all; it 
enters the machine in its raw state exactly as it comes 
from the mill. The spacing table is regulated by one 
strip of template wood about 3 inch by 2% inches, in 
sections corresponding to the actual length of the plate 
to be punched, and this is laid out from the plan either in 
the drawing room or in the mold loft. The details of 
setting up the spacing table and gag control are very 
simple, requiring no mechanical ability. The spacing 
table removes all guesswork, there is no contraction or 
expansion of paper templates, and all that is required is 
the small strip of wood just referred to. Not only will 
the use of the methods here outlined result in great econ- 
omy in punching, but it will effect corresponding econo- 
mies by eliminating making templates and marking plates. 
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Mention was made of the automatic control of the ma- 
chine here described, applying particularly to where a 
large number of duplicate parts are required. This fea- 
_ture relieves the operator from the necessity of devoting 
any of his time to the gags and effectually eliminates the 
possibility of error. On ship work, however, on account 
of the frequent changes necessary, the gag can be con- 
trolled by hand levers, and to avoid the possibility of 
error a signaling system is used to indicate the point 
where important changes occur. 

The accuracy of spacing obtained on a machine of this 
type was strikingly demonstrated in the case of eleven 
plates 60% inches wide, 9/16 inch thick and 21 feet long. 
Holes 15/16 inch in diameter were punched in each one 
of the eleven plates, and when the plates were brought 
evenly together, face to face, a 7-inch bolt was loosely 
inserted in every deep hole caused by the individual 
punchings. 


Notes on the Conversion of Cargo Vessels 
into Bulk Oil Carriers 


BY F. K. RUPRECHT * 


At times the demand for boats of a certain type for spe- 
cial cargoes exceeds the supply. This demand is of a 
temporary nature and in some cases would be all over 
by the time a fleet of new vessels could be constructed 
for this special purpose. Often the need is not so great 
as to warrant the construction of a fleet, and it is then 
that the owner looks toward conversion. 

Conversion from one type of vessel to another for spe- 
cial purposes is not an old idea in shipbuilding, for, since 
the real type vessel is a recent invention, so also is con- 
version. From a structural viewpoint the conversion of 
vessels into bulk oil carriers is probably the most difficult 
and interesting problem in shipbuilding. 

Some time ago a greater oil-carrying tonnage was de- 
manded by a sudden increase in trade. The shipyards 
were all busy and behind time with contracts for this 
type of vessel. This condition forced the transportation 
companies to turn to conversion. The idea was not hailed 
with delight, because it is not a cheap job to convert a 
general cargo boat into a tank ship. 


STRENGTH OF THE VESSEL 


The first requirement in a convertible vessel is strength. 
Some ships, while having ample strength for their trades, 
have not that extra degree required for bulk oil carriers. 
Oil is a “dead” cargo, and so causes extra stresses in the 
hull. In a seaway the oil gets into motion and the 
stresses caused by it are of a nature unknown to the 
general cargo vessel. Besides being strong the hull must 
be in an especially well preserved condition. It is easy to 
see what a great expense it would be to try to fit new 
oiltight work on old work in poor condition. It would 
be practically impossible to fit an oiltight deck on cor- 
roded beams or to fit a bulkhead on unfair or corroded 
plating. 

The type of vessel must also be suitable for conversion. 
A large single-deck vessel, for instance, would be very 
expensive to convert, because she could not carry herself 
full and so an extra deck would have to be added to 
limit the size of the oil tank and provide an expansion 
trunk. In a three island vessel, one with a long bridge 
or poop deck would also involve extra construction, for 


*Associate Member Society of Naval Architects and Marine Engineers. 
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the long erections would have to be replaced by smaller 
ones to keep them clear of the expansion trunk hatches 
and pump-room entrances. A complete shelter or spar 
deck vessel involves the least difficulty, providing she has 
two complete decks besides—i. e., main and upper decks. 
A three or a two deck vessel involves the least extra con- 
struction. If there are not two complete decks, the prob- 
lem of a proper expansion trunk becomes difficult, because 
no vessel could carry oil up to the upper deck and then the 
expansion truck above that. We thus see that the number 
of convertible ships is not as large as might be imagined, 
because only a modern high-grade type of vessel would 
be worth the cost of conversion. 

Another question that has to be dealt with in conversion 
is whether the boat is to be an oil carrier permanently 
or only for a period of a few years. The consideration 
of this problem involves the question of structural design 
and general arrangement. The new work must be de- 
signed so as to offer the least interference to subsequential 
use of the vessel in the general cargo trade, or so that it 
can be changed for the purpose to a greater or less degree 
at a reasonable expense. This applies more directly to 
hatches, expansion trunks and access to the smaller com- 
partments, due to subdivision. In the earliest conversion 
jobs the owners seemed to be doubtful of success, and so 
found it advantageous to burn as few of their bridges be- 
hind them as possible. Needless to say, the jobs were suc- 
cessful, but now they have boats that can easily be sent 
back to their old trade without too great a loss of space 
or money. 


LocATION OF THE MACHINERY 


The location of the machinery is another question of 
importance. The modern tanker has her engines and boil- 
ers aft of all oil tanks and pump rooms, but very few 
convertible vessels will be found with their machinery 
anywhere but amidships. This arrangement involves extra 
expense and weight of steel work, for we have to provide 
four complete cofferdams and two pump rooms, as against 
two of the former and one of the latter in the type of 
vessel with her machinery aft. If internal combustion 
engines were the rule, one of the two pump rooms could 
be done away with by passing the oil lines through the 
engine room in an oiltight, well-ventilated tunnel. 

The following remarks deal mostly with a type of vessel 
with her engines and boilers amidships. In this case we 
have a more difficult problem, and all the principles in- 
volved can be applied to the other type of vessel. 

The first thing to be considered is the proposed general 
arrangement of the vessel. This is more or less a problem 
of the location of transverse bulkheads. The different 
registration societies, such as Lloyds and Bureau Veritas, 
limit the length of the oil tanks to between 24 and 28 feet. 
The object of this is to prevent the oil from getting so much 
momentum when the ship is pitching as to break down the 
bulkheads. The foremost end of the forward cofferdam 
is fixed, insomuch as the crew quarters must be forward 
of this bulkhead. If desired, this space may be reduced 
by one or two frame spaces in order to give a better ar- 
rangement of bulkheads. 

If the crew is not housed forward, the location of the 
foremost bulkhead will be fixed with regard to a dry hold 
aft of the chain locker and fore peak and forward of the 
cofferdam. This space is used for general cargo or ship’s 
stores, and will usually be about six frame spaces in 
length. Aft of this will be a two-frame space cofferdam, 
aft of which will be the oil cargo tanks. The space avail- 
able for these tanks will depend on several conditions. If 
the vessel is a coal burner, ample space must be provided 
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for a cross bunker. Coal may be also carried in the ‘tween 
deck bunkers alongside of the engine and boiler spaces, 
as well as alongside the expansion trunks, or in some 
cases in the shelter ‘tween decks outside of the gastight 
trunks around the hatches. 

In certain trades all possible space must be given up 
to coal and this condition will decide the design. In some 
cases ample coal may be carried in the ‘tween deck bunk- 
ers alongside the boiler and engine room spaces and the 
cross bunker. Then the space alongside the expansion 
trunk could be converted into summer cargo tanks. 


Pump Room 


Beside the cross bunker we must have space for another 
cofferdam forward of it and for a pump room. These 
two may be combined—that is, make the cofferdam large 
enough to hold the pump room and be a one-frame space 
cofferdam besides. Five or six frame spaces will, as a 
rule, be ample room for this. Another arrangement that 
can be adopted is to have only the required two-frame 
space cofferdam and have a pump room in the aftermost 
oil tank of about four or five frame spaces. This arrange- 
ment gives a smaller carrying capacity and the pump 
room is more liable to be flooded, because two of its sides 
are formed by main cargo bulkheads. However, this 
method is used in almost all of the modern tank ships, and 
with good workmanship seems to give no trouble. In the 
former arrangement the one-frame space cofferdam may 
come between the oil tank and pump room or between the 
pump room and the cross bunker. The former arrange- 
ment is preferred, because the pump room is less liable to 
he flooded and greater safety in case of fire is secured. 
The pump room will not extend the total width of the 
vessel, but only to the centerline bulkhead. The floor may 
be laid on the tank top or may be of the suspended type. 
The forward and after pump rooms will be arranged on 
opposite sides of the centerline bulkhead, and the weights 
of the structure and the water ballast will be balanced in 
this way. 


Fue: O1t BUNKER 


If the vessel is fitted, or is to be fitted, for oil fuel, the 
foremost and aftermost cofferdams may be used for bunk- 
ers. The space mentioned above for the cross coal bunker 
may be used for the fuel, and, if considered necessary, a 
cofferdam may be fitted between the bunker and the boiler 
room, as well as one between the cargo and the fuel tank. 
The latter cofferdam may be dispensed with if the ordi- 
nary pump room is installed. In this case the centerline 
bulkhead will be carried through the fuel bunker. 

The arrangement of cofferdams and pump room aft of 
the engine room would be similar to the forward ones 
except that no coal or fuel bunker need be provided. Aft 
of the aftermost cofferdam a dry hold should be provided 
for access to the shaft tunnel and to provide, if possible, 
mears for getting in or out the spare tail shaft. A fair 
size hatch should give access to this hold, as well as a 
smaller trunk with a booby hatch on the weather deck 
for access to the tunnel. 

Having found the space available for oil tanks it is best 
to divide it up equally into the desired number of tanks. 
The question of trim in the loaded and ballast conditions 
should be looked into and the length of the foremost and 
the aftermost tanks made so as to give the desired effect. 

In designing the expansion trunk the width is the only 
variable, because the height will be the height of the 
‘tween decks. The width will have to be fixed by con- 
sidering the carrying capacity of the vessel and should 
be such as to bring the vessel to her load waterline when 
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about three-quarters full. The width must not, however, 
exceed sixty percent of the beam of the vessel. The 
trunk bulkheads will be continuous through the coffer- 
dams, although in the latter they need not be oiltight. 


(To be continued.) 


Two New Crandall Railway Dry Docks 


Two railway dry docks have recently been completed 
by the Crandall Engineering Company, East Boston, 
Mass., one in the harbor of Havana, Cuba, and the other 
at the Port of Selkirk, Manitoba, on the Red River of 
the North near its entrance to the southern end of Lake 
Winnipeg. The first of these was built for the Havana 
Marine Railways, Inc., an American Company, which 
has installed a ship repair plant at that port. The other 
dock was built for the Department of Public Works of 
the Canadian Government, which maintains a repair depot 
at Selkirk for its dredges and other building equipment. 
It is interesting to note that the Crandall Engineering 
Company, who designed and constructed these docks, have 
built about a hundred railway dry docks of this type in 


Fig. 1.—Crandall Dock at Havana 


various parts of the world, many of which have been 
illustrated in previous issues of this journal. 

The new dry dock at Havana is 260 feet long over keel 
blocks, 280 feet long over the floor, 60 feet wide with 12 
feet of water over the keel blocks forward and 17 feet 
aft. The capacity of the dock is 2,200 tons, and with 
quadruple hauling chains which are operated by steam 
hoisting machinery, a vessel of the full capacity of the dock 
can be hauled out within the short space of 18 minutes 
after being centered and blocked. 

The dock is constructed of timber protected against 
the action of toredo, except such parts as are perma- 
nently above water, the latter being of reinforced con- 
crete. The foundation is piling driven to bedrock. Patent 
releasing bilge blocks are provided and the carriage 
travels upon a three-way track on the free roller system. 

Construction of this dock was begun in January, 1914, 
and completed in September after considerable delay 
owing to cancelling of concessions by the Cuban Govern- 
ment, which tied up all dredging operations in the harbor. 
Besides the dry dock, however, the company installed 
machine, plate, boiler and smith shops equipped with first 
class modern tools, and has provided for future exten- 


APRIL, I9Q15 


sions in this line. It will undoubtedly be a relief to many 
ship masters and owners to know:that there is an up-to- 
date repair plant at Havana under American management. 

The dry dock at Selkirk is of 1,500 tons capacity, 192 
feet long on*the keel blocks, 212 feet long over the floor, 
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keep clear of the main ship channel, it was necessary to 
cut back into the river bank. The sides of the cut are 
held up by concrete retaining walls on a pile foundation. 

The contract for this dock was signed early in 1914, 
but, owing to the fact that the ground in this part of the 


Fig. 2,—Crandall Railway Drydock at Selkirk, Manitoba 


52 feet wide, and at ordinary summer levels has a draft 
of 11 feet over the keel blocks forward and 15 feet aft. 
Electric power is used in this case in operating the dock, 
and a full load of 1,500 tons may be hauled out in four- 
teen minutes after being blocked. 

The carriage is built in two sections, the upper being 
entirely open on one side to allow boats to be tracked to 
the yard. It is so designed that at a later date a transfer 
cradle may be fitted to move vessels from the cradle to 
the yard. The carriage is of composite construction, the 
main frame being of fabricated steel and the balance of 
wood. 

There are three tracks of timber resting on a founda- 
tion of piling. In order to obtain the required length and 


country freezes to a depth of 6 to 7 feet in the winter, 
it was impossible to begin excavation until the latter part 
of May. The work was completed, however, early in 
October, and the dock was tested successfully on No- 
vember 5. 


Storm Damaces FRencH Liner GascocNe.—During 
a northeast gale which raged in mid-Atlantic from 
March 7 to 9, the French liner Gascogne, bound from 
Havre to New York, was seriously damaged. Heavy seas 
tore away the deck rails, swept away the forward funnel 
a few feet above the deck and loosened the aft funnel, 
threatening at times to swamp the vessel. The ravages of 
the storm can be seen from the photograph shown below. 
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(Photograph Reproduced from New York Herald) 


Deck of French Liner Gascogne, Showing Forward Funnel Wrecked by Storm 
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(Photograph Copyright by London Daily Mail) 


German Armored Cruiser Bluecher (15,500 Tons, 32,000 Horsepower, Armed with Awelve_82sInchiand Eight 6-Inch Guns) Foundering 
After Having Been Shelled and Torpedoed in Running Fight Between British and German Squadrons i in the North Sea 


The Latest French Destroyers 


Among the latest additions to the French Navy are the 
four destroyers Aventurier, Opinatre, Temeraire and 
Intrepide, which are the largest vessels of their type 
now under the French flag. All of these destroyers were 
built and engined by the “Britany yard” at Nantes. Their 
main particulars are: Length overall, 283 feet; beam, 


been amply proved in actual service during the winter 
months. 

The engines consist of two Rateau turbines, each driv- 
ing a propeller 7 feet 3 inches diameter and 6 feet 9 
inches pitch, working at 650 revolutions per minute. The 
total horsepower developed is about 20,000, and it is re- 
ported that speeds of 32 knots were obtained on the 


28.32 feet; depth, 17 feet; 
Gicnncement 1,100 tons. 

The type of hull is the same as adopted in the pre- 
vious destroyers Voltigeur,’’Fourche, etc., which have 
been illustrated and described in previous issues of this 
journal. This type of design, however, has proved very 
efficient, allowing the propellers to give their maximum 
efficiency even in bad weather. Their seaworthiness has 


draft, at the stern, 10 feet; 


Fig. 1.—One of the New French Destroyers on Trial 


measured mile trials. Steam is supplied by four water- 
tube boilers, using coal as fuel, and a fifth fired with oil 
fuel. The capacity of the coal bunkers is 12,362 cubic 
feet and of the oil tanks 3,179 cubic feet. The destroy- 
ers have an acting radius of about 3,000 miles. 

The armament consists of four 4-inch rapid fire guns, 
all mounted on the centerline of the vessel, and four 18- 
inch torpedo tubes. 


APRIL, I915 


INTERNATIONAL MARINE ENGINEERING 


Figs. 2 and 3.—Bow and Stern Views of 1,100-Ton French Destroyer 
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Output of Japanese Shipyards in 1914 


The total output of Japanese shipyards in 1914 amounted 
to 136,310 gross tons.. Nearly 82 percent of this tonnage, 
or I11,343 gross tons, consisted of 18 steamers, all of 
which were above 1,000 tons. Of the vessels under 1,000 
tons, 61, aggregating 14,297 gross tons, were coasting 
steamers and tugs, and 80, aggregating 10,670 gross tons, 
were sailing ships. 

The particulars of the 18 steamers above 1,000 tons are 
as follows: 


Names Type 

Elis IMG eS ies ox nosed ioe eet Battleship 

IPNUWATO, WAG ona bodeodcansccocdou00006 T. S. Pass. & Cargo 
SuwaeMarus erence et ee ee T. S. Pass. & Cargo 
VWasaka Marilee tr eiteieciiicr T. S. Pass. & Cargo 
UOC, WIG soocconovccaksco00pca0d T. S. Cargo 
UONOLGTEE: WGA) poooccbccood0000000000 it, Sy Cargo 
MADURA oconosonocrpoovocovoKc T. S. Cargo 
Frarnbiniilaniusen. sorry Cen noree T. S. Pass. & Cargo 
IAQBHY WORD oocodsno0c009n0060200000000 S. S. Cargo 

INC 270 MIC. cancodscacoccooccupanooao0d S. S. Cargo 
GhokyueMaru Aaa eee ore S. S. Cargo 

Hosen Maru creo nee oan S. S. Cargo 
UisshinuMianu@eenteenir pete eee S. S. Cargo 
INiQhGMaruneeercel-von ra eae eee S. S. Cargo & Pass. 
JEON GAD comasansonnoebooo0een00 S. S. Cargo 
Yaeyama Maru sea SE Aa eas eS SAT, S. S. Pass. & Cargo 
MayakopMiaritee eterna eke S. S. Pass. & Cargo 
MachinManiteriiineiteiecre neers S. S. Cargo 

WRotalinsetctrcieieeiectecitete 


The most interesting vessel built in 1914 was the battle- 
ship Fuso, of 30,600 tons displacement, which was launched 
at the building dock at Kure in March, 1914. This vessel, 
which is one of the largest and most powerful battleships 
afloat, carries twelve 14-inch guns in six turrets, all ar- 
ranged on the centerline of the ship. The vessel will go 
into commission during the latter part of next year. 

In addition to the Fuso there are under construction 
three sister ships, namely the Yamashiro, at the Yokosuka 
Navy Yard, the Hiuga at the Mitsu Bishi Dockyard at 
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last September, authorizing the construction of ten de- 
stroyers of 600 tons displacement and 9,500 indicated 
horsepower, to be completed in about six months. Con- 
tracts for the construction of two of these vessels were 
placed with the Mitsu Bishi Dockyard, two with the 
Kawasaki Dockyard, and one each with the Osaka Iron 
Works and the Uraga Dock Company. The hulls, ma- 
chinery and equipment of these vessels will be constructed 
entirely in Japan. 

The output of merchant vessels included three 12,000- 
ton liners, named the Fushimi Maru, Suwa Maru and Ya- 


Gross Tons I, JBL, 12. 
30,600 (Displ.) 40,000 


Built at 
Kure Naval Dockyard 


11,757 12,000 Mitsu Bishi Dockyard 
11,757 11,211 Mitsu Bishi Dockyard 
11,813 10,415 Kawasaki Dockyard 
7,630 5,800 Mitsu Bishi Dockyard 
7,500 6,000 Kawasaki Dockyard 
7,500 6,000 Kawasaki Dockyard 
5,500 6,500 Kawasaki Dockyard 
3,181 1,648 Osaka Iron Works 
3,181 1,824 Osaka Iron Works 
2,138 1,150 Uraga Dock Company 
1,194 833 Osaka Iron Works 
1,484 1,114 Osaka Iron Works 
1,040 1,000 Fujinagata Shipyard 
1,536 1,272 Mitsu Bishi Dockyard 
1,036 953 Mitsu Bishi Dockyard 
1,013 981 Osaka Iron Works 
1,483 764 Tochiki Shipyard 
SOG 111,343 124,297 


saka Maru; three 7,500-ton cargo steamers, one being 
fitted with geared turbines of 5,800 indicated horsepower ; 
a 5,500-ton passenger steamer, and two cargo steamers of 
3,200 tons each, built on the Isherwood system of longi- 
tudinal framing. A number of coasting steamers were 


also launched and there has been considerable activity in 
building small craft throughout the country. 

As regards the new work now in hand, there are two 
10,000-ton steamers, one 7,500-ton steamer and many 
smaller 


vessels on the stocks at the principal shipyards. 


Japanese Battle Cruiser Hiyei; Displacement, 27,500 Tons; Indicated Horsepower, 64,000 


Nagasaki, and the /se of the Kawasaki Dockyard of Kobe. 
The propelling machinery of these ships consists of 
3rown-Curtis turbines and Japanese Admiralty type 
watertube boilers, with the exception of the Hiuga, which 
is fitted with Parsons turbines. The battle cruiser Hiyet 
was completed last summer and is now engaged in actual 
service, while her two sister ships, the Kirishima and 
Haruna, are now undergoing speed trials at the Mitsu 
Bishi Dockyard and the Kawasaki Dockyard, respec- 
tively. 

After the outbreak of the present war, a supplementary 
budget was passed in the special session of the Diet, held 


There is, however, little prospect for new orders in the 
immediate future. 

The building of steam trawlers, which was once a very 
prosperous business in Japan, has practically ceased, owing 
to the over-production of this type of craft and the grad- 
ual decrease in the earning capacity of the fishing indus- 
try. On the other hand, however, the adoption of oil 
motors in small fishing vessels is progressing steadily, 
there being at present about 3,000 motor fishing vessels 
scattered throughout Japan. In this way the construction 
of marine motors has become one of the most important 
features of the marine engineering industry in Japan. 


Economy Taks » 
“Old Scotch”’ 


Feed Water Heaters and Boiler Circulators 


Well, Sir! here I’ve been talking about how to save 
in small things on board ship these hard times, and, much 
to my surprise, and almost disgust, | went aboard two 
good-sized tugboats right here in New York harbor that 
didn’t have a sign of a feed-water heater on board either 
of them. I could hardly believe my eyes, and when I 
asked the chief engineer of one of them why he didn't 
have such a contraption, he simply shrugged his shoulders 
and said, “Damfino.”” I don’t know who the superintend- 
ing engineer was, but his company must either have money 
to burn, or else they ought to get a new boss engineer. 

Of all the ways of saving money right off quick, I don’t 
know of any that is more positive on any kind of a steam 
vessel, large or small, than an ordinary feed-water heater. 
By using some of the exhaust steam to heat the feed- 
water, it’s a cinch that you can save at least ten percent 
of your fuel bills. Besides that, it is simply downright 
cruelty to boilers to pump in feed-water that isn’t heated 
up to much over 90 or 100 degrees. If you had a pair of 
horses working for you, and kept filling them up with 
ice water, you wouldn't expect to get very much work out 
of them. 
later they would get cramps and lay down on the job. 
Marine boilers get the next thing to cramps when filled 
with cold water, and express their indignation at such 
treatment by starting to leak in all their joints. 

When you consider that you will save enough fuel in 
six months on any kind of a job to pay for the installa- 
tion of a feed-water heater, isn’t it a surprising thing 
that some engineers, even to this day, will refuse to have 
them put in? I can remember well when these fuel- 
savers were first put on the market, and it wasn’t such 
a long time ago, either. Like a great many others, I held 
back about adopting the new-fangled idea, but “Lordy 
Me!” when I looked into the matter seriously and saw 
what they would accomplish, I wasn’t long in getting on 
the band wagon and having one installed on my packet. 
Now, of course, I am like all other converts to anything 
new, and wonder how anyone can be so stupid as to‘go 
without a heater. 

Taking it all in all, I believe we marine engineers are 
about the most conservative bunch of ducks that ever 
was, anyhow. The great majority of us have now been 
won over to using feed-water heaters, but there is an- 
other apparatus which accomplishes about as good re- 
sults, that the most of us are still as shy of as a jack-rabbit 
is of a hound dog. What I have in mind is a good circu- 
lating apparatus to warm up the water under the fur- 
naces of our Scotch boilers. 

If you hired a man to work for you, and had his head 
and body wrapped in a warm blanket, while his feet and 
legs, up to his knees, were standing in ice water, you 


They might get along for a time, but sooner or | 


wouldn't reasonably expect to get very efficient work out 
of him. Yet we all have been doing practically that 
same thing with our boilers all our lives. 

We have all looked disgusted when the belly seams 
started to leak and said, “Well, that is one of the worst 
features of the shell boiler,’ and never for a moment 
have considered that it was easy to remedy such condi- 
tions. Lately, however, several live wires have patented 
devices which will keep the water under the furnaces 
circulating like the water above the furnaces, and even 
then we stand shy of them. It is only when some of 
them come along, take us by the back of the neck and 
absolutely guarantee results, that we will consent to give 
them a trial. Our own good sense ought to tell us that 
the temperature can be raised in the bottom of the boiler 
to practically the temperature of the steam, and we 
shouldn’t need any guarantees. But then we are so timid 
and shy of new inventions that we have to be coaxed to 
try one of this particular kind. 

Just think what is to be gained by this improved cir- 
culation! The shell plates, being heated up uniformly 
all around the circumference, will forget to leak, the 
boiler itself will, in nine times out of ten, forget to lift 
its water, and there is bound to be a small saving in fuel— 
not very much, but sufficient to make it worth while from 
that standpoint alone. 

A friend of mine, about ten years ago, had a pair of old 
boilers under his charge which were ticketed to be re- 
placed right off on account of their leaky condition. The 
company, however, couldn’t raise the price just then, so 
as a sort of a last resort, like trying any old kind of dope 
on a dying man, they decided to try one of these circu- 
lating devices they saw advertised. The result is that 
the old kettles are still in use, and my friend writes me 
that they are steaming as well or better now than they 
ever did in their lives. Of course, boiler builders can’t 
be expected to recommend devices that will keep their 
work from wearing out and getting along without any 
repairs, but then the shipowners ought to have a look in 
occasionally during these hard times. 

When we get to using apparatus of this kind, as we all 
are bound to do, if we have any sense left, then we ought 
to do another thing that has always struck me funny as 
to why it isn’t always done. That is, to cover the bottoms 
of the boilers with lagging, the same as the tops. Isn’t 
it foolish, when you think of it, that we haven’t done so 
before? The best reason I could ever think of for not 
doing so, was that it makes the boilers really and truly 
Scotch—that is, to clothe their bodies and let their legs 
go bare. Yours for economy, 
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Questions and Answers for Marine Engineers 


Inquiries of General. Interest Regarding Marine Engineer- 
ing and Shipbuilding will be Answered ‘in this Department 


CONDUCTED BY H,. A. EVERETT* 


This department 1s maintained for the service of prac- 
tical marine, engineers, draftsmen and shipbuilders. All 
inquiries should bear the name and address of the writer. 
Anonymous communications will not be considered. The 
identity of the writer, however, will not be disclosed un- 
less the editor_is given permission to do so. Indicator 
cards taken from marine engines will be carefully ana- 
lyzed, the defects pointed out, and the horsepower calcu- 
lated, provided complete data are sent with the cards. 


Q.—I understand that fuses are usually labeled for their working load. 


Can you tell me about how much of an overload it takes to cause them 
to blow out? L. L. 


A.—Fuses are rated at 80 percent of their capacity, so 
that an overload of 25 percent will cause them to burn 
out. 


Q.—Can you give me the composition of a good Babbit metal suitable 
for use in marine engine bearings? Wik, Qte 


A.—United States Navy specifications require the fol- 
lowing: Copper, 3.7 percent; tin, 88.8 percent, and 7.5 per- 
cent of the regulus of antimony, all to be fluxed with 
borax and rosin in the mixing. 


Q.—What are considered reasonable steam consumptions for modern 
triple-expansion engines as are common in merchant ships? What is 
good for a boiler feed pump? E. McL. 


A.—Fifteen pounds per horsepower per hour is a com- 
monly accepted standard for triple expansion marine en- 
gines of fair size and operating condensing. Many, how- 
ever, will better this figure by Io percent or more. For 
boiler feed pumps of the reciprocating direct acting type 
and of good design and construction the steam consump- 
tion should be from 1% percent to 2 percent of the water 
pumped for pumps operating at from 200 to 300 pounds 
per square inch. 


Q.—Will you kindly tell me if centrifugal pumps are ever used for 
boiler feed pumps, and if so, whether it is possible to use them on 
boilers having pressures as high as 245 pounds? (Ce 18% 


A.—Centrifugal pumps of the multi-stage type are now 
commonly used for feed pumps, and no trouble has been 
experienced for pressures up to 250 pounds, or even 
greater. They are usually of from two to four stages and 
may be motor or turbine driven. The compounding prac- 
tically consists of connecting several single stage pumps 
in series, each pump or stage raising the pressure through 
a moderate range. 


.—Will you please inform me what the temperature of a smoke- 
wt is at fecced draft, induced draft and natural draft? Vo Ile 


A.—Theoretically, the best natural chimney draft oc- 
curs when the absolute temperature of the hot gases is 
25/12th of that of the surrounding air. If the air were at 
60 degrees Fahrenheit then the temperature would be 
(60+ 460) 25/12 = 1,085 degrees absolute, or 625 
degrees Fahrenheit. In general, for natural draft, 600 to 
700 degrees Fahrenheit are common temperatures. Lower 
temperatures can be obtained with induced and forced 
drafts unless the boiler pressures are very high, or unless 
superheaters are used. 500 to 600 degrees Fahrenheit are 
common for induced and forced drafts. Higher tem- 
peratures are often met with when the grates are forced 
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of Technology, Boston, Mass. 


to high rates of combustion. In such cases the tempera- 
ture may be 600 to 800 degrees Fahrenheit, or even higher, 


but these temperatures are undesirable on account of the 
heat waste. 


Q.—We have a 10-kilowatt direct-current electric generating set used 
for lighting purposes, and I have noticed that the carbon brushes get 
very hot when the generator is loaded. Can you tell me if this is all 
right; and if not, what to do to remedy it? E. G. 


A.—The heating of commutator carbon brushes to a 
temperature much higher than the hand can bear is un- 
desirable, and may be due to (1) conduction of heat from 
some other hotter part of the dynamo, (2) sparking, 
(3) arcing across the mica insulation of the commutator 
segments, or (4) imperfect electrical connections between 
the bushes and the brush holder. No. r is a structural 
or design defect and the operator can do but little to 
remedy it. It is, however, uncommon. No. 2 is often- 
times present in a sufficient amount to cause heating and 
yet be scarcely visible. Well-fitted and properly looked- 
after brushes and a smooth commutator surface will 
usually take care of this. No. 3 is usually due to the col- 
lection of metallic particles over the face of the com- 
mutator and the remedy is to clean the commutator thor- 
oughly. No. 4 frequently occurs with carbon brushes. 
In general, carbon brushes heat more than metallic ones, 
especially if they do not fit well against the commutator. 
The remedy is obvious. Carbon brushes should not be 


depended upon to carry more than 40 amperes per square 
inch of contact surface. 


Q.—I have noticed that steel boilers having high tensile strength, say, 
60,000 to 65,000 pounds per square inch, are more susceptible to gal- 
vanic action and corrosion than the old iron boilers of 40,000 to 45,000 
pounds per square inch tensile strength of former times. Why is this? 


A.—This is a much-discussed question, and it is prob- 
able that the tensile strength has no influence upon cor- 
rosion, the real factor being the difference in chemical 
composition, or the difference in process of manufacture 
between iron and steel. It is a well-established fact that 
iron, especially as manufactured some years ago, corrodes 
less easily than steel, although its corrosion varies in 
different specimens more than in the steel, and this varia- 
tion is often greater than the difference in corrosion be- 
tween iron and steel. Of course, when working with a 
material of lower tensile strength it is necessary to make 
the parts of greater thickness, and this increased thickness 
furnishes a larger margin against the corrosive action and 
consequent longer life. In general, a good, pure metal 
suffers more than a hard inferior one, and, as steel may 
be regarded as a particularly good homogeneous iron, it 
is suggested by some that this accounts for the difference. 

Q.—How do you estimate roughly or approximately the pulling power 
exerted by a winch or windlass? S. M. 

A.—From tests which have been made at the Massa- 
chusetts Institute of Technology, upon the efficiency of an 
anchor windlass of large size, the overall efficiency of the 
unit or the ratio of useful horsepower to indicated horse- 
power was about 35 percent, so that it is possible that 
from 30 to 40 percent of the indicated horsepower avail- 
able at the cylinders is available for actually lifting 
weights. The indicated horsepower of the cylinders can 
be determined by the customary calculations for probable 
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mean effective pressure of engine cylinders. Using this, 
if the indicated horsepower of the cylinders were 20, 
20 


we might expect to actually do in one minute — X 33,000 
3 
foot-pounds, a distance of 22 feet in one minute. 
O.—(1) In a flat, rectangular plate firmly secured along all four 


edges and loaded with a uniform load, what is the tension in the plate 
in the direction of “‘a’ and of “‘h’ at any section? 


(2) In a flat, rectangular plate firmly secured, etc., and loaded with a 


i x 


Le Y 


¢ Sketch of Flat Plate 


uniformly varying load along, say, the “‘b” axis, i.e., a load of zero at 
“X” and a maximum at “‘Y,” what would the tension be? 


(3) In a flat, rectangular plate supported along all four edges, what 
would be the tension when loaded as in questions (1) and (2)? 


(4) In a circular plate, what would be the tension along the diameter 
and around the edge when the edge is fixed (1) and loaded with a 
uniform load (2), a uniformly varying load (3), and when supported 
and loaded as in (1) and (2)? DRAFTSMAN. 


A.—In all the questions asked the solution when pos- 
sible involves the use “in extenso” of the theory of elas- 
ticity, and except for some of the cases in which the rules 
work out to a simple and readily applicable form, “Drafts- 
man” should make use of any of the standard works upon 
this subject, such as “Theorie der Elastizitat und Festig- 
keit,’” by Grashof,’ or “Applied Mechanics,” by Gaetano 
Lanza. The following are taken from “Design of Steam 
Boilers and Pressure Vessels,” by Haven and Swett: 


f = intensity of stress. 
= Poisson’s ratio. 


u = experimental constant 
p = load per unit area. 

ry = radius of plate. 
t = thickness. 


Answer to Question 1: 
u v b*p 
y 2 a + b? t 
u varies from 9/8 to 34, according to degree of fixedness 
of edge. Use u = 34, value for good degree of rigidity. 
Answer to Question 2: This is too involved to deal with 
here. See references. 
Answer to Question 3 (a): Use above formula with 
value of u = 9/8, value for entire flexibility. 
Answer to Question 4 (a, 1): 


y rr 
Center f = (using m = 3) 
at 
3 pr (using) 71) = 738) ) 
; as g = L 
Circumference f = ve | aperent aixa9s | 


Radial direction at circumference 


3 Nea pr 
aaa  \ Cemetery jae 
4 ny i 


Answer to Question 4 (hb, 1): 
3 (m—1) Gm+1) pr 


(true stress) 


f= (true) 
8 nv iP 
5 pr 
= Se (true, using m = 3) 
6 t 
3 37 + I pl 
j;=— (apparent) 
8 ml a 
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Q.—Are centrifugal pumps of the high-speed type, such as those 
direct-connected to turbines, ever used for circulating pumps for con- 
densers? Sh & 

A.—High-speed centrifugal pumps, usually turbine 
driven, have found favor for circulating pumps for shore 
condensing plants and have been used to a limited extent 
for marine work. Here, however, the necessity for fre- 
quent variations in speed of the circulating water on ac- 
count of changing injection temperature and the wide 
range of these changes imposes a condition of speed con- 
trol which is inimical to efficiency at some speeds. This 
is probably why the slow-speed steam engine-driven unit 
is still preferred for this service in many cases. 

Q.—Can you tell me if there is any relationship between the tempera- 
ture of discharge of the circulating water and the vacuum maintained 


in the condenser; also, is the temperature from the air-pump discharge 
much affected by changes in vacua? lel, Ie 


A.—The temperature of the discharge water should be 
a little lower than the temperature of saturated steam cor- 
responding to the vacuum—enough lower to insure con- 
densation but no more, as heat is then thrown away. De- 
sirable temperatures as recommended by R. M. Neilson 
(Institution of Engineers and Shipbuilders of Scotland, 


Vol. LIII) are tabulated below: 


Economical Outlet 
Temperature of 


Saturated 


Pressure, Vacuum 30 Inches, Steam Tempera- 


Pounds. Barometer Inches. ture, Degrees F. Water, Degress F. 
0.75 93 88 
1.00 102 94 
1.25 110 1007 
1.50 ialy/ 105 
1.75 121 110 
2.00 127 114 
2.25 131 117 
2.50 135 120 


If temperature close to these given cannot be maintained 
for the vacua given, there is probably an excessive air 
leakage into the condenser. 


Q.—Will you kindly give me information concerning the probable 


cause of sparking on the commutator of an electric generator? 
S, 1B, C, 


A.—The sparking on the commutator may be due to a 
number of different causes. The commonest ones are 
perhaps the following: 


1. A rough or uneven commutator surface which causes 
the brushes to jump slightly. This is best remedied by 
using a fine file on the commutator while the armature is 
in motion with the field cut out, or by using fine sand 
paper applied by a block of wood hollowed out to fit the 
commutator. Care should be taken to remove the sand 
and copper dust when the job is finished. Emery cloth 
should never be used. If the surface is very uneven, it 
may be necessary to remove the armature and turn up the 
commutator in a lathe. 


2. Poor brush contact due to insufficient brush pressure 
or to poorly fitting brush ends, so that the brush makes 
contact at but a few points. If the commutator is very 
foul the ends of the brushes may become dirty and give 
this effect. 


3. Excessive current on account of overload or due to 
short circuit on the supply mains. 


4. A short circuit coil or a broken coil in the armature. 
This is usually located at one point on the armature—i. e., 
the commutator in whose segment the trouble lies. 


5. Grounds in the armature winding, such as accidental 
electrical contact between two or more points of the arma- 
ture conductors. 


O.—Will you kindly enlighten me on the subject of testing steel forg- 
ings? JI am not very proficient in mathematics and, therefore, do not 
understand just how the deductions are arrived at. The sample tested 
was 10 inches overall in length, turned down to .498 inch, the area of 
cross-section being .1960 square inch. The test piece was punch-marked 
2 inches and 4% inches apart. The piece broke under a tensile stress 
of 14,500 pounds and broke right in one ot the 2-inch punch marks and 
showed an elongation of 11.5 percent for the 2-inch marks. The 4%- 
inch punch marks were placed on the 1-inch diameter sections and 
elongated to 4.83 inches. Can any data be obtained from the 4%-inch 
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ultimate strength, 63,900 pounds, and the elastic limit, 
The fracture was one-half cup silky. The material analysis was carbon, 
83 percent; phosphorus, .007; sulphur, .026; manganese, .40; silicon, 
1.40. I will appreciate it very much if you will show me. how this was 
worked out, and also if the material is first-class and suitable for marine 
engines. Will you also kindly inform me of some text-book dealing 
with the elementary principles? M. C 


12,460 pounds. 


A.—No reliable information can be obtained from the 
42-inch punch marks, as the sectional area between them 
is not constant. As to suitability: Lloyd’s requires for 
steel forgings for marine engines a breaking strength of 
28 to 32 tons (long) accompanied by an Slomeatiiona of 
not less than 29 and 25 percent, respectively, so that an 
elongation of but 11.5 percent is entirely insufficient. More- 
over, the elastic limit is given as 12,460 pounds. This 
probably refers to total load and not stress per square 
inch, in which case the elastic limit is at about 85 percent 
of the tensile strength, which is abnormally high for 
material for marine engines. The material comes more 
nearly in the class of cold-rolled steel axles, as given in 
the Standard Specifications of the American Society for 
Testing Materials, 1914, and is entirely unsuitable for the 
use mentioned. In testing a bar of this sort, the ratio 
of the lengths between the 2-inch punch marks before 
and after breaking gives the elongation. The elastic limit 
is derived by measuring the elongation as each tensile 
load is applied and plotting a curve of loads on elonga- 
tions. When the elongations increase faster than ‘ne 
loads, the elastic limit is considered to have been reached. 
This curve, called a “stress-strain diagram,” has its high- 
est point and, therefore, greatest load (in the case of 
steel) before the breaking point, which accounts for the 
maximum load of 74,300 pounds per square inch being 
in excess of the breaking load. 

For an elementary treatment of the general question 
of strength of materials see “Strength of Materials” 
(a Text-Book for Manual Training Schools), by M. Mer- 
riman, or “Text-Book of Mechanics,” Volume III, by 
L. A. Martin, Jr., both published by Wiley & Son, New 
York. For an excellent elementary book on- the testing 
of specimens and their behavior see “Laboratory Manual 
of Testing Materials,’ by Hatt and Scofield, published 
by McGraw-Hill Book Company, New York. 


The Old Navy and the New* 


BY WALTER M. MC FARLAND 


The momentous change in the personnel of the navy, 
which resulted from the enactment of the Personnel Law 
in 1899, marked the development of the old navy into 
the new. As one who is very proud of having been a 
member of the old navy for nearly a quarter of a century, 
I will say at once that, under conditions as they existed, 
and with the knowledge at the time, the old navy was 
very efficient. There had been a time in my own early 
days when conditions were almost disheartening, because 
we had not been allowed to build a new ship or a new 
gun for many years. More than a decade, however, be- 
fore the Personnel Bill, the Congressional policy of intense 
economy and retrenchment had been modified, so that we 
began building modern vessels with the guns and other 
equipment thoroughly up to date. Indeed, in some fea- 
tures, we led the world. All this had a very beneficial 
effect on the personnel, as supplying an opportunity for 
the application of the best thought and ability. 


* Extracts from an address delivered at the annual banquet of the 
American Society of Naval Engineers, Washington, D. C., Feb. 20. 


out, that the most important feature of the change brought 
about by the Personnel Law was the absorption of the 
Engineer Corps, and all its duties, by the Line. It was 
realized that, for a time, engineering duty would be per- 
formed, as before, by those who nad specialized in it, but 
that immediate steps must be taken to make engineering 
just as much a part of the line officer’s training as sea- 
manship, navigation or gunnery. For a time the senior 
engineers of the large vessels, and fleet engineers of 
squadrons, continued to be officers who had always been 
identified with engineering; but after some six or seven 
years nearly all of these officers came into the class 
specially charged with shore duty, and all the engineering 
afloat was performed by officers of the new school. The 
enthusiasm and professional skill displayed by these young 
officers are deserving of high praise. 

In the new navy Aiea in engineering is not left 
entirely to the sense of duty of those who “haw charge 
of the machinery, but a great many of the younger officers, 
who have made application for the course, have been 
given special instruction in designing and advanced theory 
at Annapolis and at Columbia University. In addition to. 
this, the bureau encourages suggestions from officers, and 
issues from time to time bulletins giving to the service 
the benefit of valuable experiments w orener gained. This. 
is of the very greatest value in maintaining hen efficiency 
and enthusiasm. In the friendly competition for the ef- 
ficiency trophy, engineering counts very high, and I have 
been told that every officer on the ship is just as keen 
to see the engineering efficiency high as to attain a high 
mark in gunnery. 

During the administration of that grand old man of 
engineering, Admiral Melville, we were in the forefront 
of progress in everything relative to marine machinery. 
This record has been maintained, and there is every rea- 
son to believe that it always will be maintained. We 
need only mention Diesel engines in the Maumee, the 
mechanical reduction gear on the Neptune and the electric 
reduction gear on the Jupiter to realize that nothing which 
promises improvement is neglected. As for wireless. 
telegraphy, I cannot speak with authority, but I believe 
that it is generally conceded that our naval installations 
are leading the world. 

Discussion of the new navy thus far has related very 
largely to the fleet, because, after all, that is the navy; 
but vessels need overhauling and repairs, and it is some- 
times desired to build new ones in our navy yards, sc 
that we naturally come to the consideration of the shore 
side of duty. Until recently, the chief engineers of the 
navy yards were officers who had always been identified 
with engineering. Gradually, however, their places have 
been filled by line officers trained for general service, and 
for a long time the subordinates have been officers with 
such training. Here, too, the record is entirely satisfac- 
tory, and shows that the officers of the “new model” are 
thoroughly competent for all duty which is assigned to 
them. 

There are questions of administration and various other 
matters of personnel which are still open to improve- 
ment. I have been greatly interested in suggestions look- 
ing to the incorporation in the line of two of the other 
corps, and I believe that this would result in great benefit 
to the service. With all of the officers who have to do 
with the building and operation of ships members of 
one homogeneous body, there would be no longer room 
for any bickering or strife, except that due to personal 
peculiarities. 


Letters from Marine Engineers 


Discussion of the Design and Handling of Marine Engines, 
Boilers and Auxiliaries — Breakdowns at Sea and Repairs 


This department is open to all readers of the magazine 
for the discussion of affairs m the engine room. All let- 
ters published are paid for at regular rates. Your ideas 
or experiences will be mutually helpful and interesting to 
other engineers. Write your letter now. 


Economy of Coal and Boiler Corrosion* 


BY LIEUT. G. J. MEYERS, U. S. N.t 


Economy of coal and boiler corrosion are two topics 
of the day that many marine engineers are desirous of 
having light shed upon in a practical way. The brief re- 
marks presented are from experience on a battleship for 
over two years, and show how economy and boiler cor- 
rosion are related. 

The writer, as chief engineer of a battleship notorious 
for its excessive coal consumption, had to face the prob- 
lem of reduction of coal consumption and prevention of 
boiler corrosion, and at the same time the maintenance 
of the machinery in such condition as to be ready for any 
duty called upon. The attaining of the first two objects 
was thus a tedious task, requiring a great deal of patience. 

The boiler plant consists of twelve Babcock & Wilcox 
boilers furnishing steam for engines developing 20,000 
horsepower at full power. The boilers are now eight 
years old, having been retubed once. 

A systematic record of the work undertaken was as 
follows, each item being pursued to the bitter end: 

1. Tightness of baffles and boiler casings. 

2. Cleanliness of boilers on water sides and fire sides. 

3. Tightness of condensers. 

Every baffle was examined for tightness, the method 
adopted being the simple expedient of holding a light on 
one side, and carefully examining baffles for chinks and 
cracks. The horizontal baffles were found to be the worst 
leakers of CO direct to the uptakes. These were orig- 
inally built of brick laid together, but not cemented. All 
broken or chipped bricks were renewed and the baffles 
covered on top with a layer of vitrifying cement. The 
cement is examined frequently and repairs effected imme- 
diately, if any is found broken off or chinks are found. 

Vertical baffles were all realined, distance pieces secured 
and brought together so as to reveal no cracks or chinks. 
This is a tedious process, as it requires a great deal of 
time and careful inspection to see that no chinks are left 
in the baffle. 

The boiler casings are old and the castings for side 
doors and tube blowing doors were found broken at the 
corners and along the edges and could not be renewed 
except at considerable expense. To eliminate leaks, the 
casings were gone over frequently with a candle, and all 
air leaks are now plastered over with a plaster of half 
fire clay and half loose asbestos. This is inspected fre- 
quently while steaming, the bucket containing the mix- 
ture of clay and asbestos being kept on hand in the fire- 
rooms at all times. 

After several months of experimental work in cleaning 
the fire sides of tubes, it was found that for boilers steam- 
ing the following method was most effective, as no tube- 
blowing apparatus was installed in the boilers: 


ul Krarded first prize in Engineers’ Contest for the best letter on en- 
gine room experiences. ; 
+ Chief Engineer of the United States battleship Rhode Island. 


(a) Underway.—A tube-blowing gang of six men was 
detailed to start work on the steaming boilers at 8 A. M., 
and to give each boiler a thorough tube blowing with air 
sach day, working until 4.30 P. M. After letting fires 
die out in boilers, each boiler is given a thorough tube 
blowing, everything from the smoke pipe down is swept 
free of soot, and when this is all removed the fireroom is 
closed, the ash pan and furnace doors opened, one blower 
started and all loose soot blown up the stack. 

(b) At Anchor.—The tubes are blown in each boiler 
under steam once a day, and in case of fires dying out 
the same procedure is followed as already given. 

The cleanliness of the water sides of the boilers is pos- 
sibly the most important part of the proceedings, as it 
directly involves corrosion. From the experiments of 
Lyon on boiler corrosion, it is found that corrosion will 
cease when the boiler water is kept 3 percent alkaline. 
To effect this result, Navy standard boiler compound is 
furnished ships of the navy as required. This compound 
consists of 76 percent of anhydrous sodium carbonate, 10 
percent of trisodium phosphate, 1 percent of starch, and 
2 percent of tannic acid derived from cutch only. It acts 
as a Cleanser as well as an anti-corrosion agent. 

The first step in the cleaning anti-corrosion campaign 
was to remove from each boiler all handhole plates, back 
and front, and run through each tube a turbine cleaner, 
then to wash out thoroughly the boiler with fresh hydrant 
water, and finally to swab out each tube with rags or bur- 
lap dipped into a strong solution of boiler compound. All 
headers, water legs, and side boxes were scraped and 
cleaned as thoroughly as possible with scrapers and old 
table knives. 

When the boiler was closed up and filled, six pounds 
of boiler compound were put in with each ton of water. 
The compound was mixed in a coal bucket, cleaned and 
used only for this purpose. About fifty pounds of com- 
pound was mixed in a 100-pound coal bucket, boiled thor- 
oughly with a small steam connection from the auxiliary 
line, shoved under a 34-inch suction tapped into the 
auxiliary feed pump suction and sent into the boiler 
through the auxiliary feed line. After a boiler was filled 
and the compound injected, the auxiliary feed pump was 
used to take water from the boiler by the bottom blow line 
and send it back to the boiler through the auxiliary feed 
line, thus circulating the compound in the boiler and mak- 
ing the water as uniformly alkaline in all parts of the 
boiler as possible. 

Tests daily of water of all steaming boilers and weekly 
of water of all boilers are required. Boiler compound is 
added as required to each boiler, about 15 pounds being 
necessary for each 1 percent alkalinity. 

After each boiler had steamed at low-pressure for about 
ten days, with daily blow down of 3 inchés in the water 
glass, the fires were died out and the boiler emptied and 
given another washing out with fresh hydrant water. 
When filled, compound was put in the boiler as already 
described. At no time is alkalinity allowed to get below 3 
percent. The boiler compound has kept all scale from 
forming and reduced corrosion to a minimum. 

On some boilers, after a considerable period of steam- 
ing, it was found that stalactites of boiler compound were 
forming on the outside of the front handhole plates. After 
a little investigation, this was found to be due principally 
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to salty water in the boiler, this result being reached when 
the water contained 300 grains or over of chlorine to the 
gallon. It was then found that the next problem to tackle 
was condensers and boiler feed. Dirty or rusty bearing 
surfaces for gaskets of handhole plates and dirt in the 
boiler also caused boiler compound to come through the 
joints. 

All water from air pump discharges is tested daily and 
from the reserve bottoms weekly for chlorine and, if chlo- 
rine gets up to 5 to 8 grains per gallon, the leak is first 
localized to one condenser. At the first opportunity this 
condenser has its handhole plates removed, is filled with 
water, and examined for weeping. Ferrules found weep- 
ing are set up. Almost invariably where water from a 
condenser is found to be only slightly salty, two or three 
ferrules are found loose, or have dropped out, due to 
vibration and rolling of the tubes. To tighten a condenser 
usually has been found to take a day, and sometimes less, 
and the trouble involved is a small price to pay for abso- 
lutely fresh water. 

The reserve feed tanks containing fresh water for 
make-up feed are filled from shore or from water dis- 
tilled. Every tank of water from the distillers is tested 
and should not be run into reserve bottoms, if containing 
over 5 grains of chlorine to the gallon. The same may 
be said of water received from ashore—it should be tested 
for chlorine before being taken aboard. Usually make-up 
feed from the distillers does not exceed two grains of 
chlorine per gallon of water. 

The above three points properly taken care of with the 
usual work required to keep joints on piping, piston rings, 
steam slide valves, and piston rod packing tight, have re- 
sulted in an actual gain in economy for the five months 
from July 1 to December 1, 1914, over the previous year 
of 71 percent. 

The following is a description of the water-testing ap- 
paratus used and of the method of making tests: 


APPARATUS 


1. Two burettes graduated to 1/ro cc. at 15 degrees C., 
50 cc. capacity, for alkalinity and chlorine tests. 

2. One white porcelain dish of 200 cc. capacity. 

3. One measuring cylinder graduated to I ce. at 15 de- 
grees C., 100 cc. capacity. 

4. One glass stirring rod and four eye droppers. 

5. One glass beaker 150 cc. capacity for pouring solu- 
tion into burettes, etc. 


CHEMICALS 


thousand ce. of one-half normal nitric acid 


6. One 
(HNO,). 

7. One hundred cc. methyl orange solution (1/10 gram 
of methyl orange in 100 cc. of distilled water). 

8. Five hundred cc. of normal anhydrous sodium car- 
bonate (anhydrous Na,CO,). 

9. One thousand cc. nitrate of silver solution (4.101 
erams AgNO, c. p. in I liter of distilled water). 

10. One hundred cc. potassium chromate solution (1 
gram K,CrO, in 100 cc. of distilled water). 


ALKALINIty TESTS 

t. Draw a sample of water to be tested into a collecting 
vessel which has first been washed out with water from 
which sample is drawn. 

2. Fill burette with nitric acid solution. 
of scale at surface of solution. 

3. Measure 50 cc. of sample of water in cylinder and 
place in porcelain dish under burette. 


Record reading 
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4. Drop 2 drops of methyl orange with an eye dropper 
into sample of water in porcelain dish. 

5. From pet cock at bottom of burette, draw nitric acid 
into sample, stirring continuously with glass rod until 
sample turns to a faint pink. Close pet cock and read 
scale at top of solution in burette. The difference between 
this reading and reading taken in (2) indicates number 
of ce. of acid required to neutralize the alkali in the sam- 
ple. Each cc. of difference is equal to 1 percent of alka- 
linity; that is, if difference is 3.4 cc., the water is 3.4 per- 
cent of normal alkaline strength. 


CHLORINE TESTS 


6. Make sample in dish neutral by adding sodium car- 
bonate solution until sample just turns yellow. One drop 
should be sufficient. 

7. Replace burette containing nitric acid with burette 
containing nitrate of silver. 

8. Add to the sample four drops of potassium chromate 
solution with an eye dropper. 

g. Read scale at surface of silver nitrate in burette. 

to. From pet cock at bottom of burette, draw silver 
nitrate into sample, stirring continuously with glass rod 
until sample turns a reddish yellow color throughout. 
Close pet cock and read scale at top of solution in burette. 
The difference between this reading and reading in (9) 
indicates the number of cc. of nitrate of silver required to 
precipitate all of the chlorine in the sample. 

Ir. With this strength of nitrate of silver solution each 
cc. used in the 50 cc. sample indicates 1 grain of chlo- 
rine to each gallon of the water tested; that is, if the dif- 
ference in readings is 36 cc., the water contains 36 grains 
of chlorine to the gallon. If chlorine is known to be more 
than 50 cc. to the gallon use the following tests: 

12. Pour into measuring cylinder 5 cc. of the sample 
after performing (6). 

13. Add to the 5 cc. two drops of potassium chromate 
with an eye dropper. 

14. Then add silver nitrate solution until contents of 
cylinder turn a reddish yellow color throughout. 

15. Read cylinder scale at top of contents. From this 
subtract 5 and multiply remainder by 10. The result is the 
number of grains of chlorine per gallon in water tested. 
Thus, if reading is 45, (45—5) XK 10 = 400, and water 
tested contains 400 grains of chlorine to the gallon. 


Interesting Change in Twin Screw 
Steamer* 


BY D. SAWYER + 


One of the most interesting jobs I ever took part in 
was on a twin screw light draft steamer of about 1,200 
tons displacement. When built she was fitted out with 
pipe boilers and four-cylinder triple expansion engines, 
allowed a steam pressure of 250 pounds and developed on 
forced draft 3,300 indicated horsepower. She made 
about 21 miles an hour. Her wheels turned in. 

Owing to bad feed water, condenser troubles, etc., the 
pipe boilers were not at all satisfactory, and when her 
sister ship was built about eight years later it was de- 
cided to install Scotch boilers in the new boat, hence ma- 
terially reducing the power and speed. Also the engines 
of the new boat were three-cylinder triple and her wheels 
turned out. 

Soon after the new boat was placed in commission the 


_* Awarded second prize in the Engineers’ Contest for the best letter 
on engine room experiences. 

+ Chief Engineer, S. S. Northland, the Norfolk and Washington Steam- 
boat Company, Norfolk, Va. 
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older one was taken off and reboilered, the new boilers 
being duplicates of those in the new boat. 

It should be borne in mind that the two boats were 
built on the same lines, and after the older one was re- 
boilered they were of approximately the same displace- 
ment. Evidently now there was no material difference 
in the power, as the boilers were identical and the triple 
expansion engines used the steam generated at about the 
same ratio of economy; on the older boat, however, the 
wheels turned in, while on the new one they turned out. 

As a matter of fact, in deep water they did make prac- 
tically the same time, about 18 miles an hour, but in shoal 
water in which about 25 percent of the run was made, the 


Fig. 1—Valve Diagram No. | 


Fig. 2.—Valve Diagram No. 2 


new boat made by far the best time. We decided that 
this was due to the difference in direction of rotation of 
the wheels and that this could be altered at no great 
expense. Both boats were run over the same course 
daily, the new boat at night and the older one on the day 
run. The run was of about three hours’ duration with 
about six hours lay up and then return. We had her 
original valve data (I am speaking now of the older 
boat) and this for the high-pressure engines will be seen 
by reference to valve diagram No. 1 (see Fig. 1) and 
corresponding data. 

On a trip over one morning we took indicator cards Nos. 
I and 2 on one of the high-pressure engines. (Of course 
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we took cards on all the cylinders, but that is of no in- 
terest here.) Card No. 1 was taken with the link “‘all the 
way out,” and corresponds to valve diagram and data 
No. 1. Card No. 2 was taken with the link “in three 
notches,” where it had been customary to run it since the 
reduction in boiler power. This card corresponds to 
valve diagrams and data No. 2. 

As soon as we reached port we disconnected the top 
ends of all the eccentric rods and reassembled with the 
rods crossed. While doing this we had three inches cut 
out of the high-pressure bridle bars, this being necessary 
now to link her up, as the links would have to stand in 
the “reverse” position to work ahead, and the slots in the 


! 


Fig. 3.—Valve Diagram No. 3 


rocker arms for linking up were brought nearly vertical 
and hence useless as a linking up device, but of course 
the block had to be run in three notches to compensate for 
what was cut out of the bridle bars when the links were 
thrown in their original ahead position, which was now 
the backing “motion.” We then started out on the return 
trip, and on the way over took another set of cards. No. 3 
is the high-pressure card of this set and corresponds to 
diagram and data No. 3. It is clear at a glance that No. 3 
card represents a better condition than No. 2. 

After this experimental trip we allowed her to run this 
way for several weeks, when she went to the yard for 
her semi-annual docking, when we took off the wheels 
and replaced them on opposite shafts—that is, the star- 
board wheel on the port shaft and vice versa. We also 
brought the high-pressure bridle bars back to their orig- 
inal length, and now with the links standing in their origi- 
nal ahead position the wheels turned out and ahead. 

Her time was immediately improved in shoal water 
fully up to our expectations. Taking the whole run, she 
gained nearly five minutes an hour and the gain was prac- 
tically all in shoal water. Also there was very great im- 
provement in her handling, considerable time being saved 
on this account in shifting around the harbor, as she could 
now be maneuvered with very much greater facility than 
before. There was no difficulty with the guides, as she 
was fitted with bar guides, thus having as much wearing 
surface on one side as the other. 

It must be remembered, though, that her engines were 
built for high speed, and she made something like 21 
miles an hour on her trial trip, whereas now she is run 
at about 18 miles an hour, owing to the reduction in boiler 
power and increase in displacement, due to the difference 
between the original pipe boilers and the present Scotch 
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Position No. 1. Open Rods | Position No. 2. Open Rods | Position No. 3. Crossed Rods 
! Full Stroke of Valve | Linked Up 3 Inches Linked Up 3 Inches 

Valve) travelescacceaceucesoee coe eae AS OOR ORO 5” 4” 33” 

| Top Bottom Top Bottom Top Bottom 

= t 2 oe = 
Steam! apy (inches) \e sccee eer eee eae 1 7-82 1 3-32 17-32 1 3-32 1 7-32 13-32 
Exhaust sap sy 1 tat eae seene Eun tl eee RIN 2 a 11-32 Negative 0 11-32 Negative 0 11-32 Negative 0 
Angular AQV ENCE Pees arse ae oe ET TC le a 2 g 13-32 | 17-32 1-16 3-16 
SAKE ICKY! GINGNEY) Gcaraoooococsasononoconcconsooogeon. Yon Equivale nt to 544° Equivale|nt to 423° 
Curt O TYE (TA CHES ) fear eee cree eee Na I 193 L7Z 143 - 12 1-16 14 12 
Cut-O MM (Dercent) i. she eeNee es a ek cyl nN ene 152 69 AS 462 BA 14 
Release’ (INCHES) hy ho... eRe ee nee Re NETL 23.04 22.98 20 19 7-16 20 11-16 20 13-16 
Release (percent) 886 884 TT | L752 795 8 
Compression (inches) 1.9 2.08 | 4h 43 37-32 33 
Compression (percent) 073 078 17 168 123 .13 
Steam Opening (inches) 1932 1 13-32 25-32 27-32 17-32 19-32 
Exhaust Opening (inches) Full |Ports | Full Port | 2 2 1-16 12 

} | 


Piston Stroke, 26 ins.; Connecting Rod, 613 ins.; Eecentrie Rods, 61{ ins.; Working Length of Link, 14 ins. 


Seale of Crank Circle 14 ins. = 1 ft. Seale of Valve Circle, half size; Port 


boilers. The engines were fitted with exceptionally large 
valves and ports, the high-pressure and intermediate 
valves being 11 inches in diameter and the low-pressure 
having two each of 12 inches diameter. The cylinder 
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Fig. 4 


diameters were 18 inches, 29 inches and 32 inches by 26- 
inch stroke. 

It is no doubt due to the large valve and ports, together 
with the reduced speed, that the great reduction in valve 
travel and port opening did not cause wire drawing in 
the high-pressure cylinder. Of course, the valve move- 
ments of the intermediate and low-pressure cylinders were 
not affected by crossing the rods, as they were not linked 
up. Under the same conditions the engines developed 
about the same total indicated horsepower with the rods 
crossed as before. 


Valve diagrams Nos. 2 and 3 were made by the method 


Width, 24 ins. 


quoted by Seaton, for which credit is given to Mr. Mc- 
Farlane Gray. The data formed by the diagrams seem 
to check up pretty closely with what actually occurred in 
the engine. 


Preventing the Freezing of a Keel 
Condenser* 
BY JOSEPH CHURCH, 2D 


The writer is at present employed on a steamer which 
operates the whole year through, and which is fitted with 
a keel condenser. Several times during the winter 
months, or until I found a way to overcome it, the con- 
denser used to freeze and, in order to thaw it out, I had 
to put about a peck of salt into each end of the condenser 
and wait from twenty-four to forty-eight hours for it to 
eat its way through. Strong pickle would have kept it 
from freezing, but that would have made it necessary 
to have a large amount of salt on hand, so I set to work 
to find another way. 

I finally decided to try plain sea water, as it never 
freezes except on the surface. Accordingly, each night 
before leaving the vessel I inserted the hose in the end 
of the high-pressure exhaust pipe, and after opening a 
valve on the other end of the condenser, I pumped in sea 
water until all the fresh water had been forced out. I 
have been doing this for two winters and find that it 
keeps the condenser from freezing. Care must be taken, 
however, to discharge all the sea water overboard when 
starting up again. 


Warship Construction in Navy Yards 


Having read with much interest in your issue under 
date of December, 1914, the comments entitled “Bids for. 
New Destroyers,” I am constrained to’ say a few words 
in favor of naval construction in Government navy yards. 
particularly at Mare Island, California. Having had about 
six years’ experience asa hull draftsman at that station, as 
well as a number of years in the shipyard and drafting 
room of a private shipbuilding concern, it would seem 
that in some measure I may be competent to speak on the 
subject. 

You state that past experience has given ample proof 
that it is practically impossible for a navy yard to build 
a warship as cheaply as a private shipyard can build it. 
This is no sufficient reason why warships should not be 
constructed at Government navy yards—in fact, it is just 
the reverse. Admitting that Government-built ships have 
cost more does not prove that it will be so with the present 
and future contracts. The estimates and bids from Gov- 


* Awarded. third prize in the Engineers’ Contest for the best letters on 
engine room experiences. 
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ernment navy yards are becoming lower, due to more 
efficient management and up-to-date methods, which also 
has the effect of keeping the estimates and bids of private 
contractors down to somewhere near what they ought to 
be in order to give them a reasonable profit, to which 
they are justly entitled. 

You further state that the cost of repairs on Govern- 
ment-built vessels invariably amounts to a larger sum than 
the cost of repairs to a contract-built ‘ship. -I am not 
aware that there are any available data that will prove 
this statement to be true. However, if such be the case, 
it does not prove that Government work is inferior to that 
of private shipbuilding plants. The causes which neces- 
sitate repairs are varied, and include accident, careless- 
ness, etc., and not necessarily inferior material or work- 
manship in the original contract. Moreover, a Govern- 
ment-built ship is constructed from the same specifications 
as those furnished to private contractors, and the speci- 
fications must be followed to the letter. 

The failure of private shipbuilding firms referred to 
may have been due to other causes, such as mismanage- 
ment, labor troubles, inexperience, etc. 

But the statement to which I také particular exception 
is the one relative to Government employees, in which you 
say that it is physically impossible for a Government yard, 
which must depend upon employees inexperienced in con- 
struction work, to turn out a naval vessel of the type of 
the new destroyers at about $200,000‘ (£41,000) less than 
it is possible for a private shipyard, with its years of expe- 
rience and its skilled organization trained in this par- 
ticular kind of work, to do the same work. 

This statement, more especially the part relative to 
employees and skilled organization, is absolutely untrue 
and misleading, being without foundation of facts, and 
is, therefore, an injustice, to say the least. The work done 
at Mare Island Navy Yard during the last five years, 
which includes the collier Jupiter, the river gunboats 
Monocacy and Palos, and the fuel ships Kanawha and 
Maumee, will compare favorably both in cost and quality 
with any of the private shipbuilding concerns of the coun- 
try. In fact, as shown by the annual report of the Chief 
of the Bureau of Construction and Repair for the fiscal 
year 1914, the total cost of the gunboats Monocacy and 
Palos, which were built at the Mare Island Navy Yard, 
transported to Shanghai, China, and there re-erected by 
contract, was only two-thirds of the bid received from one 
private shipbuilder f. 0. b. shipyard. 


These vessels are of light construction, and in some » 


respects the work is similar to that required in the con- 
struction of destroyers. The experience gained and re- 
sults accomplished would seem to indicate that the esti- 
mates submitted are worthy of careful consideration by 
the Navy Department, and it was no surprise to learn that 
the contract for one destroyer had been awarded to the 
Mare Island Navy Yard. The present construction of- 
ficer, Mir. H. M. Gleason, Naval Constructor, U. S. N., 
who has been in charge of hull construction for several 
years, and under whose supervision the last four named 
vessels have been built, is a man of exceptional ability in 
his profession, and all the way down the line through the 
drafting room, shops and shipyard can be found men who 
have had years of experience in the private shipyard with 
their skilled organization to which you have referred. 
Moreover, I may state in this connection that there are 
no loafers, and none need apply, for if they should be 
taken on they would have to go to work and keep at it. 
If there are unskilled and inexperienced employees, or 
lack of skilled organization in Government navy yards, 
that fact alone is one of the strongest arguments in favor 
of building ships in Government navy yards. How can 
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any shipbuilding plant employ and maintain a skilled and 
efficient force of men without the necessary work to keep 
them continuously employed? 

It is the opinion of the writer, as well as that of many 
other men more competent to judge, that the Government 
ought to have under construction all the time naval ves- 
sels, so as to keep a large efficient force of men at work in 
at least two Government navy yards—one on the Atlantic 
and one on the Pacific coast—so that in case of an emer- 
gency the Government would not be at the mercy of pri- 
vate contractors, who charge all they can get in order 
to pay dividends, or what they consider a fair profit. 

U. S. Naval Station, P. F. PETERSON. 
Olongapo, P. I. 


A Peculiar Accident 


On January 30, 1914, about 6 P. M., the tug IV. G. Wil- 
mot, while proceeding up the Mississippi River from New 
Orleans, La., met with a peculiar accident. Although 
under full steam, the engine ‘suddenly stopped, and be- 
fore the steam could be shut off the engines again started 
with a sudden jar. 

When the steam was finally shut off it was found, upon 
investigation, that the propeller had struck a very large 
water-soaked cottonwood log, and one of the blades of 
the 13-foot propeller had embedded itself in the log for 
a distance of 2 feet after having broken off at,the hub. 

A line was made fast to the broken blade, and, by means 
of the capstan, it was pulled on board the vessel. 

New Orleans, La. Wo IR. 12 


A Criticism 

In the November, 1914, issue of INTERNATIONAL MARINE 
ENGINEERING,-the article on the sternwheel river towboat 
Advance contains two very misleading and incorrect state- 
ments which require correction. 

First.—It is stated that other boats comparable with the 
capacity of the Advance, 150 feet long by 28 to 32 feet 
beam, draw 4 feet of water. When such a boat is drawing 
4 feet she will have approximately 250 tons of, fuel on 
board or, in round numbers, a supply for 250 hours of 
running time. On the other hand, the Advance has 40 tons 
of oil fuel, a supply for approximately 80 hours of running 
time. 

Second.—Again, the writer of the article says: “In a 
boat with ‘Western River Boilers, safety is neglected 
altogether, service is considered only in a limited way, 
etc.’ This is the veriest rot. The Roberts type boiler 
on the Advance has its upper shell built under the U. S. 
marine requirements on a supposed factor of safety of 6. 
Every Western river boiler is built under like specifica- 
tions. The Advance boiler has not been in commission 
sufficiently long to entitle it to a reputation for reliable 
service. Other similar boilers have signally failed and 
have been replaced by Western river boilers, greatly to 
the benefit of the service. 

The Advance has very good propelling machinery, but 
no better than other boats using the same design, of which 
there are a number. 


Chicago, Ill. Jno. M. SwEEney. 


ANNUAL MEETING OF THE Society oF NAVAL ARCHI- 
TECTS AND MARINE ENGINEER.—lhe next annual meeting 
of the Society of Naval Architects and Marine Engineers 
will be held on Thursday and Friday, Nov. 18 and 19, 
1915, at the Engineering Societies’ building, 29 West 
Thirty-ninth street, New York City. The annual banquet 
of the society will be held on Friday evening, Nov. 19, 
at the Waldorf-Astoria Hotel. 
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Recent Launches 


The lumber steamer [Villiam O’Brien, described in our 
last issue, built by the New York Shipbuilding Company, 
Camden, N. J., from designs by Edward S. Hough, naval 
architect and marine engineer, of San Francisco, Cal., 
for the Carpenter-O’ Brien Company, New York, was suc- 
cessfully launched Feb. 27. The vessel is 361 feet 9 inches 
long between perpendiculars; 51 feet beam molded, 27 
feet depth molded with a load draft of 21 feet 6 inches. 
Her gross tonnage is 5,535 and she is propelled by a triple- 
expansion engine of about 2,200 indicated horsepower 
designed to give a speed at sea of 11 knots. 

On March 4 the New York Shipbuilding Company also 
launched the United States destroyer tender Melville, 


Launch of the Melville 


which is of 7,150 tons displacement, 400 feet long, 54 feet 
3 inches beam and 36 feet 3 inches depth with a draft of 
20 feet. The propelling machinery, designed to give the 
vessel a speed of 15 knots, consists of two Parsons tur- 
bines turning a single screw through reduction gearing, 
steam being supplied by two Babcock & Wilcox water- 
tube boilers. The vessel is especially equipped to perform 
the duties of a supply depot, repair shop and escort to 
torpedo boat destroyer flotillas, and is armed with eight 
5-inch rapid-fire guns. 

At the yards of Messrs. Verdon & Co., West New 
Brighton, N. Y., the steam lighter Robert L. Stevens, 
designed by Cox & Stevens, naval architects, New York, 
for the Rock Plaster Manufacturing Company, New York, 
was launched on March 10. The lighter is 97 feet long 
overall, 28 feet 6 inches beam and 1o feet depth of hold 
with a draft of 9 feet 6 inches. The hull is of wood and 
so designed that a normal cargo of 175 tons can be carried 
on deck. Propulsion is by a single-cylinder reciprocating 
engine. 

The battleship Pennsylvania, of 31,400 tons displace- 
ment, was launched at the yards of the Newport News 
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Launch of the William O’Brien 


Shipbuilding & Dry Dock Company, March 16. The spon- 
sor was Miss Elizabeth Kolb, of Germantown, Pa. The 
Pennsylvania has a length of 608 feet between perpen- 
diculars; a beam of 97 feet; a normal draft of 28 feet 
10 inches, and a speed of 21 knots. Propulsion is by 
a four-shaft arrangement of improved Curtis turbines 
designed to develop a total of 32,000 shaft horsepower at 
220 revolutions per minute. In addition to the main 
high- and low-pressure turbines, the engine installation 
includes high- and low-pressure cruising turbines con- 
nected to the outboard shafts by clutches and actuating 
the shafts through reduction gearing. Steam is supplied 
by 12 oil-fired watertube boilers. The main battery con- 
sists of twelve 14-inch guns mounted in four triple tur- 
rets on the centerline of the ship. 


Lioyp’s SHIPBUILDING REeport.—Statistical tables issued 
by Lloyd’s Register of Shipping for the year 1914 showed 


‘that the total addition of steam tonnage to the Register 


of the United Kingdom during 1914 has been 1,542,353 
gross tons. For sailing tonnage, the figures were 16,919 
gross tons, making in all 1,559,272 gross tons. The gross 
deduction of steam tonnage from the register amounts to 
1,080,246 tons, and of sailing tonnage, 74,396 tons, making 
in all a deduction of 1,154,642 tons. On the whole, during 
1914 the number of steamers on the official register of the 
United Kingdom has increased by 252 and the tonnage by 
462,107 tons, while the number of sailing vessels has de- 
creased by 133 and the tonnage by 57,477 tons. The total 
number of vessels on the register has, therefore, increased 
by 119 and the total tonnage by 404,630 tons during the 
year. 


Marine Articles in the Engineering Press 


Reports of Scientific Investigations Covering Marine Engineer= 
ing Problems—Brief Descriptions of New Vessels and Machinery 


Oil Fuel as Applied to Marine Boilers —By A. J. Wal- 
ker. A prize essay giving a thoroughly illustrated descrip- 
tion of the various arrangements for burning oil under 
marine boilers. 7 illustrations. 2,130 words——Transac- 
tions of the Institute of Marine Engineers, November, 


IQ 4. 


The Future of British Engineering and Shipbuilding.— 
By E. W. Frazer Smith. A brief review with data show- 
ing the development of engineering in Great Britain, 
emphasizing the tendency toward progress or retrogression 
in the various branches at the present time. 3 illustra- 
tions. 6,800 words.—Paper read before the North-East 
Coast Institution of Engineers and Shipbuilders, Febru- 
ary 26. 


Experiments on the Influence of Indicator Connecting 
Pipes——By Thomas B. Morley, B.Sc. The investigation 
was carried out to endeavor to find out whether the ar- 
rangements commonly used for attaching indicators to the 
engine cylinders are responsible for measurable errors or 
not. The conclusion is that on the whole, unless in ab- 
normal cases, indicator diagrams are not subject to any 
appreciable error due to the influence of connecting pipes. 
4 illustrations. 2,570 words.—Transactions of the Insti- 
tution of Engineers and Shipbuilders in Scotland, Feb- 
ruary. 


The Progress of Reform in the Engineer Branch of 
H. M. Navy.—By D. B. Morison. The author traces out 
the revolutionary changes in materiel in the British Navy 
which were followed by corresponding reorganization and 
reforms of the personnel. The practical significance of 
the value of engineering and engineers in naval warfare 
is emphasized. The reform movement in this direction 
culminated in the action of the Admiralty on the first of 
this year in classifying all engineer officers in H. M. Navy 
as a part of the military branch. The harmony of view 
and intention now prevailing augurs well for the future 
of the navy. 6,800 words.—Paper read before the North- 
East Coast Institution of Engineers and Shipbuilders, 
February 26. 


The Improvement of the River Clyde and Harbor of 
Glasgow, 1873 to 1914.—By Sir Thomas Mason. During 
the last forty-one years the growth in the size of trading 
vessels on the Clyde has been very great, the tonnage 
having increased by 325 percent, the length by 56 percent, 
breadth by 69 percent and draft by 48 percent. Quayage 
has increased three times, tonnage of goods handled 4% 
times and revenue nearly 314 times. The water area of 
harbor and docks, which in 1873 was 76 acres, is now 
535 acres. During the period under review the capital 
expenditure on new works and improvements has been 
$33,700,000 (£6,913,923). The review describes in detail 
the various improvements embraced by the entire harbor 
works, including dock construction, dredging equipment, 
lighting, terminal racilities, etc., during the period of its 
remarkable growth.—Paper read before the Institution of 
Civil Engineers, March g. 


Some Notes on Heat Transmission and Efficiency of 
Boilers —By R. Royds, M.Se. After carrying out ex- 


tensive laboratory experiments to investigate the subject 
of heat transmission, the author turned his attention to 
similar investigations on full-sized boilers, so that the 
results could be compared with those obtained with 
laboratory apparatus. It was found that the results ob- 
tained from various boilers agreed fairly well with the 
laboratory experiments, and that, while the rate of heat 
transmission between the gases and water did not appear 
to be influenced greatly by the temperature of the gases, 
it would seem that the diameter of the tubes, or the 
hydraulic mean depth of the gas passage, had an appre- 
ciable influence. It is suggested from the results of the 
boiler tests that one of the most important problems 
affecting the efficiency of a boiler at high rates of working 
are the efficient combustion of the fuel. 27 illustrations. 
12,500 words.—Transactions of the Institution of En- 
gineers and Shipbuilders in Scotland, February. 


U. S. S. New York.—By Harrison B. Gregory. A de- 
tailed description of the twin-screw battleship New York, 
fitted with reciprocating engines and designed for a speed 
of 21 knots at 27,000 tons displacement with the engines 
developing 28,100 indicated horsepower. The vessel was 
built at the Brooklyn Navy Yard, and is 565 feet long 
on the waterline with a molded beam of 94 feet 10% 
inches, a molded depth of 48 feet 8% inches. The draft 
to the load waterline, corresponding to a displacement of 
27,000 tons, 1s 28 feet 53g inches. The two main engines 
are of the four-cylinder triple-expansion type with cylin- 
ders 39, 63 and 83 inches diameter with a stroke of 48 
inches, driving propellers 18 feet 8!4 inches diameter, 
19 feet Ir 9/16 inches pitch, turning outboard. Steam 
is supplied at a pressure of 295 pounds per square inch 
by fourteen Babcock & Wilcox watertube boilers with a 
total heating surface of 62,213 square feet, a superheat- 
ing surface of 3,267 square feet and a grate area of 1,554 
square feet. Complete details of the hull and main and 
auxiliary machinery are given, together with the prin- 
cipal results obtained on trial. 5 illustrations. 19,200 
words.—Journal of the American Society of Naval En- 
gineers, February. 


The Governing of Marine Engines and High Speed 
Auxtliaries—By R. J. Walker. The fact that it is prac- 
tically impossible to effectively control by hand the engine 
speed in a ship in heavy weather, even if “linking-up” 
is resorted to, has turned the attention of engineers to 
the question of providing some means of doing this auto- 
matically. The impossibility of ever obtaining in marine 
work the fineness in governing common on stationary 
engines is obvious. For a marine engine, the ideal gover- 
nor would be one which would anticipate the subsidence 
of the water from the ship’s stern and cut off the steam 
or alter the cut-off of the valves before any racing could 
take place, and also work with enough flexibility to insure 
that the amount ot steam cut off would be in exact pro- 
portion to the decrease of load on the propeller, thus 
keeping the engine speed constant. To show how far 
the actual results of invention up to the present time have 
approached this ideal, the author describes in detail prac- 
tically all known types of marine engine governors, divid- 
ing them into two classes—those which act on a yariable 
expansion gear, and vary the speed of the engines by 
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altering the cut-off of the valves, and those which throttle 
the steam at the point of admission to the high-pressure 
valve casing, thus directly varying the amount of steam 
which actually enters the engine. 5 illustrations. 3,900 
words.—Transactions of the Institute of Marine En- 
gineers, November, 1914. 


Michell Thrust Blocks for the S. S. Ciudad de Buenos 
Aires—A comprehensive description, fully illustrated 
with detailed drawings, of the Michell thrust block con- 
structed by Messrs. Cammell, Laird & Company, Ltd., 
Birkenhead, for installation on a 6,000-ton twin-screw, 
geared-turbine steamer developing about 2,625 horsepower 
per shaft. The shaft diameter is 9 inches and the revolu- 
tions at full speed 260 per minute. 5 illustrations. 800 
words.—Engineering, December 18. 


The Institute of Marine Engineers.—In describing the 
new building on Tower Hill of the Institute of Marine 
Engineers, which was inaugurated by the president of the 
society in January, the opportunity is taken to discuss 
the president’s address and point out the special services 
which this institute provides. The institute differs ma- 
terially from most other technical organizations in Great 
Britain, as it aims to include in its membership, primarily, 
sea-going engineers, and, secondarily, engineers whose 
work may be directly influenced by those responsible for 
the driving of war and merchant vessels. The intimate 
association of these two classes of professional men has 
resulted in much benefit to progress in practical marine 
engineering. 13 illustrations. 2,700 words.—Engineering, 
January 22. 


Deck Loads of Timber.—Apprehension regarding the 
safety of deck loads of timber does not seem to have been 
dispelled in spite of the official limitation which has been 
placed upon the height of load allowed for such cargoes 
during the winter months. The question is discussed from 
the standpoint of stability and of possible disasters owing 
to the lack of judgment in placing and securing the deck 
load. It is concluaed that the most important point to 
realize at the present time is not so much the height of 
the deck load as the possibility of securing it properly, 
and it is believed that this phase of the question should 
form the subject of any regulations which hereafter may 
have to be issued. The stability of timber carriers can- 
not be measured by the heights of their deck loads. Its 
regulation, it 1s claimed, must conform to a very much 
wider scheme that will apply to ships of all types and de- 
scriptions. 1,000 words.—The Engineer, January 8. 


Description of the Repair «lant of the U. S. S. Vestal. 
—By Lieutenant-Commander L. J. Connolly, U.S. N. The 
Vestal, built originally as a collier for the United States 
navy, has an over-all length of 465 feet 10 inches, an ex- 
treme beam of 60 feet 214 inches, and a normal displace- 
ment of 7,720 tons. Propulsion is by two triple-expansion, 
three-cylinuer engines of 7,500 horsepower, and the speed 
14 knots, steam being furnished by six Babcock & Wilcox 
boilers at 180 pounds working pressure. The conversion 
of the Vestal trom a collier to a repair ship, authorized by 
Congress in 1913, required the installation of decks and 
galleries in the former cargo holds; the relocation of two 
of the original four masts, the masts being now so placed 
as to permit the use of traveling cranes in the shops; the 
installation of additional electric and pneumatic power 
and distilling apparatus. A number of structural changes 
were made. Fresh water tanks were built in which to 
carry water for the larger crew; the superstructure was 
extended aft to provide for an optical workshop, a general 
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otfice and a drafting room. Skylights were built to cover 
the original cargo hatches, and six cargo ports, three 
on each side, were cut so as to give light and illumination 
to the workshops and to facilitate the handling of work 
delivered alongside the boats. A towing engine was in- 
stalled aft, so that the ship may take another vessel in tow 
in case of necessity. A detailed description, well illus- 
trated with photographs, is given of the general store- 
keepers’ store, the machine shop, electric shop, copper- 
smith shop, pattern-making shop, foundry, carpenter’s 
shop, optical shop, etc., together with a description of the 
equipment installed for giving prompt repairs to vessels 
away from repair yards. 25 illustrations. 4,700 words.— 
Journal of the American Society of Naval Engineers, 
February. 


Turbine Electric Propulsion of a Battleship Compared 
with Other Means—By Lieutenant-Commander P. W. 
Foote, U. S. N. In a paper by Captain C. W. Dyson, 
U. S. N., on “Engineering Progress in the United States 
Navy,’ which was read before the Society of Naval 
Architects and Marine Engineers in November, 1913, it 
was shown that reciprocating engines were more advan- 
tageous for use in battleships in the United States navy 
than the turbine, in the following characteristics: Greater 
economy in low speeds, hence greater cruising radius; ease 
of upkeep of machinery, allowing greater readiness for 
duty; efficient propellers for maneuvering and high back- 
ing power; weight and space; minimum vibration of hull, 
due to machinery, and steadiness of hull as a gun platform. 
In the following particulars the reciprocating engine and 
the turbine were shown to be about equal: Economy at 
maximum speed when this does not exceed 22 knots; re- 
liability when driven at high powers, and boiler weight 
and space. The only condition in which the turbine was 
considered superior to the reciprocating engine was in 
case the necessary power to be developed was greatly 
increased from that at present, and if the ordinary cruis- 
ing speed were made considerably higher than now used. 
The above characteristics showed good reason why re- 
ciprocating engines were preferred to turbines for the 
battleships New York, Texas and Oklahoma. Now, how- 
ever, there are two means for which great merit is 
claimed by which the speed of the turbine may be reduced 
and the power transmitted to the propeller with a high 
efficiency. These two means are mechanical reduction 
gearing and electrical transmission. The author cites the 
various cases where these two forms of propulsion have 
been adopted, pointing out the merits and defects de- 
veloped. In the author’s opinion the data and compari- 
sons thus presented show conclusively that for a battle- 
ship the turbine electric-propelling machinery completely 
outclasses not only the reciprocating engine but all other 
types of machinery now developed for the purpose, the 
points of superiority being economy at moderate and low 
speeds, hence great cruising radius; economy at maximum 
speed, hence ability to run at highest speeds without ex- 
hausting the fuel supply or fire-room force if coal is used; 
great reliability when driven at maximum speed; facility 
of control, high backing power, efficient propellers; less 
weight of machinery and space occupied by it; less boiler 
weight; less work necessary tor care and upkeep, allowing 
greater radius of duty, and lack of racing of propellers, 
hence greater ability to steam at high speeds in a heavy 
sea. After a careful consideration of all the engineering 
features involved in battleship propulsion, the author fails 
to find any reason why electric drive should not be utilized 
on the new United States battleships. 7 illustrations. 
9,400 words. —Journal of the American Society of Naval 
Engineers, February. 


New Books tor the Marine Engineer’s Library 


New Edition of Seaton and Rounthwaite’s Pocketbook of Rules and 
Tables—Captain Dyson’s Chart System for Designing Screw Propellers 


MARINE ENGINEERING RULES AND TABLES. Twelfth edition. 
By A. E. Seaton and H. M. Rounthwaite. Size, 4 by 6% 
inches. Pages, 713. Numerous illustrations. New York, 
1914: D. Van Nostrand Company. London, 1914: 
Charles Griffin & Company, Ltd. Price, $3.50 net. 


For over twenty years Seaton and Rounthwaite’s 
Pocketbook of Marine Engineering Rules and Vables has 
been used by marine engineers throughout the world as 
a standard reference book for use in the many problems 
involved in the design, construction and operation of 
marine machinery. Since the first edition of this Pocket- 
book was issued in 1893, conditions of ordinary marine 
engineering have been considerably modified, and the in- 


troduction of the turbine and internal combustion engines 


for the propulsion of ships has added very considerably 
to the demand for data not included in the early editions 
of the book. In the present revised and enlarged edition 
all of the tables have been extended up to and even 
beyond present practice. The new rules of the Board 
of Trade, recently issued, and the many modifications of 
Lloyd’s and other registry societies have been embodied. 
Fresh tables have been added to enable students and 
others engaged in research work to economize their time. 
Also much other information not available before will be 
found generally useful. 

The contents of the book include, first, a general treat- 
ment of the power and propulsion of ships, giving data 
on efficiency of marine machinery, engine power measure- 
ments, the thermodynamics of steam engineering and the 
details of reciprocating engines, including data on dimen- 
sions, proportions, loads and stresses with details of fit- 
tings, ete., for both naval and mercantile practice. This 
information applies not only to the main engines, shafting 
and propellers, but also to condensers, pumps, valve gears, 
valves and auxiliaries. Separate sections deal with steam 
turbines and internal combustion engines. A considerable 
portion of the book deals with boilers, giving data on 
construction, requirements, proportions, efficiency and 
boiler work. Materials, strength of materials, compo- 
sition, properties and costs of various metals and numer- 
ous other subjects are included. “In all, nearly 200 tables 
are published in the book. 


Screw PROPELLERS AND EstrMATION OF PowER FOR PROPULSION 
or Sues. By Captain Charles W. Dyson, U. S. N. Vol. 
I—Text. Size, 534 by 9 inches. Pages, 142. Illustrations, 
24. Vol. II—Atlas. Size, 934 by 15% inches. Charts, 32. 
New York, 1913: John Wiley & Sons, Inc. London, 
1913: Chapman & Hall, Ltd. Price, $7.50, 31/6 net. 


For many years Captain Dyson has been associated with 
that branch of the work of the Bureau of Steam En- 
gineering of the United States Navy which has to do 
with the design of propellers for naval vessels. His 
work in this direction has given him exceptional oppor- 
tunities not only to carry out the design and follow out 
the performance of screw propellers for many different 
types of vessels but also to have access to a vast amount 
of data on propellers not readily available to the layman. 
His study of the subject began in 1901, when at the re- 
quest of the late Rear Admiral George W. Melville, at 
that time engineer-in-chief of the navy, he began the 
preparation of a paper on the performances of the screw 
propellers of naval vessels. From time to time papers 
were published giving the results of his investigations 
until finally the subject matter of the various papers was 
arranged for publication in book form. 


The theory of propeller design that Captain Dyson 
sets forth is based on model tank trial curves of model 
hulls supplied by Rear Admiral David W. Taylor, chief 
constructor of the United States Navy; Froude’s theory 
of the propeller as developed by S. W. Barnaby, and the 
data of trials of actual vessels as supplied by the Bureau 
of Steam Engineering. Barnaby’s constants for propeller 
efficiencies are represented graphically’ on a chart on 
which can be plotted from their performances the location 
of any desired propeller. Many propellers were so plotted 
by Captain Dyson, and from the results were obtained a 
sufficient number of factors to enable those factors of 
propeller design, which directly affect the efficiency, to 


‘be so tied together graphically as to render it possible to 


take from these charts, when the resistance and form of 
hull of the vessel are known, the necessary factor for use 
in the determination of the diameter, pitch, projected 
area, and probable propulsive coefficient that will be 
obtained, for any desired case. The series of charts thus 
developed offers a most convenient and readily applicable 
means of designing propellers that give uniformly good 
results. When basic hull data of sufficient accuracy are 
at hand: this method can be depended upon to give as 
good, if not better, results than can be obtained by any 
other method. 

Aside from the description of the development of this 
method of propeller design and of the use of the charts, 
the contents of the book cover such subjects as the esti- 
mation of power for propulsion, form of blades and blade 
sections, materials for propellers, the effect caused on 
performances of propellers by varying the elements of the 
propellers, cavitation, etc. Problems met with in propeller 
design are also given, together with forms for compu- 
tation and a chapter, prepared by Luther D. Lovekin, on 
the geometry and drafting of propellers. The author is 
to be congratulated upon the splendid presentation of the 
subject. The book will be found of inestimable value by 
all who have to do with the design of screw propellers 
and the powering of ships. 


HANDBOOK OF TECHNICAL INSTRUCTION FOR WrRELESS TELEG- 
RAPHISTS. By J. C. Hawkhead. Size, 5% by 8% inches. 
Pages, 295. Illustrations, 170. London, 1913: The Mar- 
coni Press Agency, Ltd. Price, 3/6 net. 

This course of instruction has been arranged so that 
the diligent reader who has gone carefully through it 
might be qualified to sit for the Postmaster-General’s 
examination for wireless telegraphists. The author has 
had a practical experience in the operation and construc- 
tion of all classes of wireless apparatus and stations and 
the text-book embodies this experience. It will be found 
very useful to beginners in the science of 
telegraphy. 


wireless 


WHALE FisHERY oF NEw ENGLAND is the title of a 63- 
page, paper-bound book issued by the State Street Trust 
Company, Boston, Mass. 

No chapter in American history is more fascinating 
than the story of the early whaleman, and even the novice 
cannot read this exceedingly interesting book without 
realizing this. The story is well told and the illustrations 
are exceptionally fine, there being forty-two of them, 
nearly all of which are reproductions of rare old prints. 
The story is told in such a way that everyone who reads 
it will not only enjoy it but benefit by it. 


ENGINEERING SPECIALTIES 


Ryerson Quintuple Combination Punching and Shear= 
ing Machine 

The quintuple combination punching and shearing ma- 
chine illustrated, which has just been placed on the mar- 
ket by Joseph T. Ryerson & Son, Chicago, embodies five 
metal working machines in one, handling the punching, 
shearing, coping and notching work on plates, bars, angles, 
tees, beams and channels without the necessity of inter- 
changing any attachments for the various operations. The 


Five Metal Working Machines Embodied in One 


punch or bar cutter and splitting shear can be operated 
independently by automatic clutches which can be thrown 
in either by hand or by foot levers. 

The frame of the plate shear consists of a solid steel 
offset shear body which permits the cutting of plates of 
any width or length. A hold-down which can be adjusted 
vertically and horizontally is provided with the splitting 
shear. 

By an important arrangement of the bar-cutting device, 
angles, tees and round and square bars can be cut without 
any change of shear blades. The particular blade for 
shearing angles and tee-bars is of right angle shape which, 
it is claimed, produces a perfect cut without bending even 
the smallest and lightest sections. The shear blades are 
fastened to the slide in a simple manner, and are made in 
four pieces instead of one. Stationary blades are mounted 
on a hinged steel frame which enables the easy removal 
and grinding for any part of the shearing blades. Ad- 
justable hold-downs permit the cutting of various mate- 
rials to a perfect right angle and a special arrangement 
is furnished with the machine which allows the cutting 
of angles in miter up to 45 degrees. 

The punching machine is equipped with a standard 
architectural j permitting the punching of I-beams, 


jaw 
channels and similar sections in flange and web. A pat- 
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ented centering device is furnished with each machine, 
allowing the centering of the punch to the full length of 
the stroke of the plunger. A universal hold-down takes 
care of stripping any material to be punched. 

In the coping and notching machine the heavy head of 
the splitting shear is provided with an extension to receive 
the die block for coping and notching work. This die 
block is of rectangular shape, permitting not only the 
standard coping of light I-beams and channels, but also 
the notching of angles, tees, Z-bars and other shapes. 

The combination machine is equipped with steel gears 
with cut teeth throughout and can be furnished either for 
belt or motor drive. All gears are well covered with cast 
guards so as to insure safety and to conform to state laws 
for the protection of workmen. The machine is manu- 
factured in four different sizes, the smallest weighing 3,000 
pounds and requiring from 2 to 3 horsepower for opera- 
tion, and the largest weighing 25,000 pounds and requir- 
ing 10’ to 15 horsepower for operation. 


Universal Line of Life Preservers 


The demand for increased safety at sea has resulted in 
not only bringing out improvements in the structure of 
vessels and lifeboats, but also in drawing attention to the 
great need for more efficient life preservers. The life 
preserver is the last resort between the vessel and possible 
drowning when a vessel sinks and when the disaster is 
sudden the preserver is sometimes the only chance for 
saving life. Lord Mersey’s investigation into the loss of 
the Empress of Ireland brought out the fact that many 
lives that should in all reason have been saved were lost 
through the inefficiency of the ordinary life belts, in that 
the head of the wearer was permitted to fall into the 


Universal Ilanasilk Mattress Used as a Raft 


water before the persons were picked up by the rescuing 
boats. The rescuers expected to find live people, but were 
astounded to find the bodies hanging limply in life belts 
with heads submerged and bodies well above the surface. 
Since Lord Mersey’s return to London, the subject of 
providing more efficient life preservers has been contin- 
ually before the marine officers of the Board of Trade. 
On January 8 the Universal type of life preservers used 
in the U. S. Navy and invented by Lieut. S. P. Edmonds, 
U. S. Coast Guard, retired, was officially adopted by the 
British Board of Trade, after presentation by Messrs. 
Cox, McCuen & Co., Baltic House, London. 

These life preservers are filled with Ilanasilk, manu- 


APRIL, IQI5 


factured from prime Jaya Kapok with special processes 
by the Robinson-Roders Company, of Newark, N. J., and 
are now used extensively by the United States Navy, the 
United States Coast Guard and other marine services. 
The United States Steamboat Inspection Service also has 
The Universal 


them under consideration for approval. 
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A new principle is used for mixing the oxygen with the 
acetylene. Before entering the mixing chamber of the 
torch the oxygen under high velocity passes through a 
spiral groove which imparts to it a whirling motion. The 
whirling motion of the oxygen, it is claimed, causes it to 
mix thoroughly with the acetylene, with the result that a 


Universal Ilanasilk Mattresses, Pillows and Life Preservers in Action 


life Line includes life preserver pillows which are ex- 
cellent for the bunks, as well as most efficient life pre- 
servers; ship life preservers that can be stored in the 
Same spaces as present cork life belts; life-saving mat- 
tresses which are most comfortable and sanitary and may 
be quickly joined into rafts of any size; boat cushions, art 
fancy cushions, etc. Each is provided with an inspector's 
tag showing its recognized use as life preserver. 

The underlying principle of these life preservers is 
their efficiency in holding the wearer’s head out of water 
even when exhausted or unconscious, thus cvercoming 
the fatal defect of preservers otherwise designed. Ilana- 
silk is the result of many years of development under 
patented processes. By careful tests the quality is main- 
tained at the high degree necessary for reliable and ef- 
ficient life preservers. 

The Robinson-Roders Company was recently awarded 
the Exposition Gold Medal of the International Exposition 
of Safety at the Grand Central Palace, New York, for 
the development of Ilanasilk and the manufacture of Uni- 
versal Life Saving Equipments. Lieut. Edmonds was 
awarded the Special Gold Medal at the same time. The 
company has also received the award of a medal by the 
American Institute of New York City. 


Imperial Oxy=Acetylene Equipment 


Oxy-acetylene welding and cutting equipment, possess- 
ing some new exclusive features, has recently been placed 
on the market by the Imperial Brass Manufacturing Com- 
pany, 1204 West Harrison street, Chicago, Ill. For the 
safe, efficient, economical and continuous operation of 
oxy-acetylene equipment two vital points are necessary, 
namely: (1) Thorough and uniform mixing of the two 
gases employed, and (2) close and accurate regulation 
of both volume and velocity of the gases delivered to the 
mixing chamber of the torch, and ability to maintain a 
sudden fixed pressure under continuous operating condi- 
tions, as well as to control a wide range of pressures 
called for by the various requirements of service. These 
features, it is claimed, have been attained in “Imperial” 
welding and cutting equipment. 


uniform mixture is obtained before the gases reach the 
combustion point. In this way a saving of oxygen is 
Optained, together with an increased intensity of the 
welding flame and greater efficiency in cutting. 
“Imperial” welding and cutting torches are fitted with 
interchangeable tips to cover all ranges of work within 
the limits of the process. The needle valves permit a fine 


Cutting Equipment 


Welding Equipment 


adjustment and are located so that the operator can make 
any desired adjustment of the flame with the hand that 
holds the torch, making it unnecessary to lay aside the 
welding stick. Due to the thorough mixing and accurate 
regulation of the gases, the welding flame generated is a 
long, white, incandescent jet free from carbons and 
oxides. The cutting flame is a very closely confined and 
accurately proportioned jet designed to make a clean, 
quick, narrow cut with a minimum consumption of gas. 
“Imperial” regulators, it is claimed, deliver an abso- 
lutely constant pre-determined volume and velocity of gas 


T86 


to the torch and the movement of the valve with relation 
to the valve seat is limited in such a way as to prevent 
cutting of the seat, thus insuring long life. In cutting 
operations under high-pressure “Imperial” regulators will 
automatically shut off in an emergency. 


Stow TwosSpindle Drill 
The Stow Manufacturing Company, Binghamton, N. Y., 
has placed on the market a two-spindle drill particularly 
adapted to heavy work such as would be required in ma- 
chine shops, railroad shops, shipyards and large industrial 
plants. One spindle is fitted with a Jacobs chuck taking 


S. S. drills up to % inch, running at a speed of 450 revo- 
lutions per minute. The second spindle takes M. T. drills 
up to 34 inch, operating at a speed of 225 revolutions per 
minute. The drill is furnished complete with a breast 
plate and.screw feed and will drill holes up to a 1-inch 
diameter in cast iron. ae, 

This tool is claimed to be the only two-speed, two-spindle 
drill on the market, and among the special advantages 
claimed for it are greater power for heavy drilling from 
the large spindle and the ease with which either spindle 
can be reversed, which will be found a great advantage 
in light tapping, etc. The tool is operated by electricity 
and, as shown by. the illustration, can be readily attached 
to an ordinary socket: 


The Tool=-Om-Eter 

The Tool-Om-Eter, which has just been placed on the 
market by the New Jersey Meter Company, Plainfield, 
N. J., is an instrument for the measurement of air used 
by pneumatic tools. The meter is so constructed that it 
shows direct on a scale in cubic feet of free air per 
minute the flow of air in a pipe or hose. Reference to 
the sectional drawing will show that there is only one 
moving element consisting of a weighted piston in the 
upper or metering cylinder, a small piston in the oil dash- 
pot cylinder and a rod joining the two pistons and extend- 
ing upward, where it moves freely without contact inside 
the sight glass at the top of the meter. This moving ele- 
ment floats on air and is, consequently, frictionless and 
non-wearing. The rod rises and falls with the pistons, 
so that its height in the sight glass corresponds exactly 
to the position of the piston in the metering cylinder. 
The scale plate mounted against the outside of the sight 
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glass permits reading the exact height of the top end of 
the rod. 

The meter operates in accordance with the well-known 
law that the volume of a definite compressed fluid, or 
gas, flowing under small constant nead through multiple 
orifices of the same shape and size is directly propor- 
tional to the number of orifices exposed to the flow. It 
can be seen from the sectional drawing that the air enters 
at the lower left-hand opening into the chamber sur- 
rounding the dash-pot cylinder and passes through ported 
openings into the interior of the meter cylinder, the wall 
of which is drilled with a large number of small, accu- 
rately reamed holes uniformly spaced. To pass to the 
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outlet chamber the air lifts the piston and exposes some 
of these holes to the flow. A small head, or difference 
of pressure, is established between the interior of the 
cylinder and the outlet chamber, the pressure difference 
amounting to only a few ounces per square inch, being 
fixed by the exact weight of the moving elements and the 
area of the piston on which the difference of pressure 
acts. The moving element rises until the weight is ex- 
actly supported by the difference in pressure. The pistons 
and rod are then floating in static balance in a position 
corresponding exactly to the volume of air flowing, the 
number of holes exposed and the height of the top of the 
rod in the sight glass. 

An accurate and easily handled instrument of this sort 
is especially useful for comparing the economy of dif- 
ferent makes of compressed air tools and for maintaining 
efficiency at a maximum by knowing how much air such 
tools take when new and after use, and before and after 
repairing, adjusting or putting in new parts. While prac- 
tical men can judge the work performed by pneumatic 
tools, they are unable to judge when the air consumption 
of individual tools is excessive. A tool may work fairly 
well, even though the rated air consumption may be ex- 
ceeded 100 percent or more. The Tool-Om-Eter, it is 
claimed, will detect and measure any leakage in air lines, 
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valves, hose, cocks, etc., and determine the net volume 
of actual air produced by compressors for comparison 
with a nominal rating or displacement, and, therefore, 
show whether the machines are operating efficiently or 
not. 

These meters are manufactured in two sizes, one known 
as the Tool-Om-Eter, of 10 to 100 feet capacity with I- 
inch openings, which is recommended for most small tools, 
such as chipping and riveting hammers and drills, rated 
by manufacturers at not over 60 feet per minute when 
new, and another size styled the “Drill-Om-Eter,” of from 
50 to 300 feet capacity with 2-inch openings for large 
drilling machines, motors, air lifts, compressors, etc. 


Safety Rivet Set Retainer 
The George Oldham & Son Company of Frankford, 
Philadelphia, Pa., manufacturers of pneumatic tools and 
appliances, have recently placed on the market a safety 
rivet set retainer which is a decided step in advance in 


the “Safety First” movement. The details of the device 
are clearly shown in the illustration. One of the chief 
advantages claimed for it is its flexibility, as it can be used 
on a pneumatic hammer of any make. The retainer 
weighs 2 pounds. 


A New Line of Cutting Tool Holders 


J. H. Williams & Co., Brooklyn, N. Y., has placed on 
the market a complete line of metal-cutting tool holders, 
the distinctive feature of which is a cam lock for holding 
the cutting tools. This cam lock, shown in Fig. 1, pro- 
vides a rapid and convenient adjustment and offers many 


Fig. 1.— ‘Agrippa’ Cam Locks 


distinctive advantages over old-style set-screw fastening 
types. It is claimed that the cam lock provides an in- 
crease of 75 percent in the holding efficiency. A small 
swing of a wrench, approximately 30 degrees, brings the 
lock into full and positive engagement from a loose fit and 
vice versa. Both countersunk and hexagonal nut type of 
cams are provided. It is obvious that this cam type of 
lock tends to eliminate the frequent damages that occur 
from twisting off a set-screw head or other holding device. 


to) 
The cam lock is applied to a number of different metal- 
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cutting tool holders, a few of which are illustrated on 
this page. Fig. 2 shows the Williams “Agrippa” turning 
tool holder furnished with either the countersunk or hex- 
agonal nut cam lock. The cam fastener offers full free- 
dom for operation without removal from the tool post and 
imposes no obstruction to cutting facilities. Fig. 3 shows 
the Williams “Agrippa” boring tool holder on which a 
universal cap affords a means for holding all intermediate 
size of rounds, hexagonal or octagon rods or bars within 
the limits of its capacity without the use of bushings, 
shims or other fillers. Two tightening nuts or screws are 


Fig. 4.—Planing Tool Holder 


provided to secure greater rigidity and to divide the strain 
rather than apply it to a single bolt. On the boring bar a 
universal sleeve is used, making it suitable for either 
straight or angle cutters without the use of any additional 
parts. : 

Fig. 4 shows the Williams “Agrippa” planing tool 
nolder, which has 28 adjustments as compared with seven 
in the standard tools commonly used. It will be noted 
that there are 28 rotating serrations corresponding to 
similar ones in the washer, or adjustment ring. This ring 
is hardened in order to prevent wearing down of the 
cutter seat. The locking nut has a hemispherical seat 
which allows the nut to adjust its seat in line with the 
strain, thus eliminating side strains in the bolts. 

A complete line of cutters is provided for each different 
holder and for each special purpose. 
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Lutz Compression Wrench 


The Lutz compression wrench, manufactured by the 
Lutz-Webster Engineering Company, Inc., Philadelphia, 
Pa., is a universal tool which, it is claimed, can be applied 
to almost any job which confronts the machinist, boiler 
maker, steam fitter, engineer or manufacturer. Its con- 
struction and operation are clearly shown in the illustra- 


_ AMMACHINIST 


tion. It is evident that. it will be especially useful for 
driving studs, taps, reamers, drills, etc., and for the ad- 
justment or installation of pump and valve rods, pins, 
shafts, bolts, pipe fittings and the like. 


Manufacturers of the Harris Valveless Diesel Type Engine 


The Southwark Foundry & Machine Company, Phila- 
delphia, Pa., manufacturers of steam turbines, electric gen- 
erators, air compressors, pumps, condensers and hydraulic 
presses, has secured the exclusive United States license 
to manufacture the Harris valveless Diesel type oil en- 
gine, which was described in our September, 1914, issue, 
and which will hereafter be known as the Southwark- 
Harris valveless engine. The engine will be built in sizes 
from 75 to 1,000 brake horsepower for both marine and 
stationary service. Leonard B. Harris, the inventor of 
the engine, will be consulting engineer and naval archi- 
tect for the company, and J. P. Johnstown will have charge 
of the oil engine sales. 


A Correction 


We are informed by the National Tube Company, Pitts- 
burg, Pa., that the statement published on page 140 of our 
March issue, which reads in part as follows, “The Worth 
Brothers-Coatesville Rolling Mill Company, Coatesville, 
Pa., which holds the unique position of being the only tube 
manufacturer that can supply itself with basic open- 
hearth steel skelp for tube manufacture... ,” is incor- 
rect for the reason that the National Tube Company has 
for a number of years used basic open-hearth steel in the 
manufacture of boiler tubes, and this material is still used 
by them for this purpose. They have also used this ma- 
terial for a number of years in the manufacture of both 
lap-welded boiler tubes and pipe, and also in the manufac- 
ture of seamless tubes from ore to the finished product. 
It should be understood, therefore, that the National Tube 
Company was the first tube manufacturer to use basic 
open-hearth steel in the manufacture of boiler tubes, and 
has continuously used this material up to the present time. 


Personal 

William Rigney has been appointed assistant engineer 
of the Southern Pacific steamer Chalmette. 

P. H. Cox, a well-known marine engineer of Paducah, 

, co) 

Ky., has started a “jitney line” of cars at Paducah. 

James Cross, of New Orleans, La., has been appointed 
first assistant engineer on the ocean-going tug Pan- 
American. 
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I’. Gouner, of New Orleans, La., has been appointed 


second assistant engineer on the ocean-going tug Charles 
W. Morse. 


Charles Castle, formerly employed on barge canal work 
at Fultonville, N. Y., has been appointed chief engineer 
of the tug William H. Baldwin. 


James Faas, formerly with the Randerson Dredging 
Company, has been appointed chief engineer of the 
Y. M. C. A. building, Albany, N. Y. 


Edward Burns, formerly machinist at the U. S. Arsenal 
3 é < : 
at Watervliet, N. Y., has been appointed chief engineer 
of the New York State tug Amsterdam. 


E. Perry has been appointed first assistant engineer of 
the American tank steamer Louisiana. J. A. Jones is 
second assistant engineer of this vessel. 

_James La Coy has been appointed first assistant en- 
gineer of the tug William H. Kinch, of the Great Lakes 
Dredge & Dock Company, Albany, N. Y. 


Martin Bronk, of New Baltimore, N. Y., has been en- 
gaged as consulting mechanical engineer for the U. S. 
Government plant at the Troy, N. Y., dam. 


Frank Carney, formerly chief engineer of the steam 
yacht Chippewa, of Cedar Hill, N. Y., has resigned his 
position to enter business at Castleton, N. Y. 


Glenville Brown, formerly chief engineer of the tug 
Florence, has been placed in charge of the plant of the 
Skinner & Arnold Machine Works, Albany, N. Y. 


W. J. Chandler, of Paducah, Ky., second mate on the 
steamer Alabama, has heen appointed chief mate of the 
steamer Bald Eagle, which recently left Paducah for St. 
Louis, Mo. 


John Knauer, of New Orleans, La., has been appointed 
chief engineer of the steam schooner Francis T. Hyde. 
Joseph Turner has been appointed assistant engineer on 
this vessel. 


James Hayes, formerly chief engineer of the tug Lydia 
of the Fulton Construction Company, New York, has been 
appointed chief engineer of U. S. No. 16 at the Troy, 
ING Yenndam 


Burton Colvin, formerly chief engineer of the steamer 
Augustus Phillips, which was burned recently at Athens, 
N. Y., has secured an appointment as chief engineer of 
the tug Clinton. 


Charles R. Ziegler has been appointed chief engineer of 
the hydraulic dredge M/ohawk engaged in New York State 
barge canal work. Mr. Ziegler was formerly chief en- 
gineer of various Hudson River steamboats. 


Charles Jackson, of St. Louis, Mo., has been appointed 
chief engineer of the river steamer Kentucky, which left 
Paducah, Ky., March 6, to enter the Calhoun County 
trade out of St. Louis. Eugene Bates is second engineer 
of this vessel. 


Captain R. C. McMahon has succeeded Harry Rodgers 
as master of the river steamer Alabama in Paducah, Ky. 
Conway Gordon is second mate of the Alabama. Harry 
Rodgers, formerly master of this vessel, is now serving 
on the steamer Kentucky. 
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Charles H. Hughes, naval architect and marine en- 
gineer, 82 Beaver street, New York, is engaged in com- 
piling a book for shipping men which contains practical 
data on ship design and construction with sections cn 
marine insurance and chartering. 


W. J. G. Hudson, manager of the freight department 
of the Anchor Steamship Line, was presented with a gold 
watch on March 13 by the office staff of the line in New 
York in celebration of his completion of fifty years of 
service in the company’s employ. 


Ambrose Van Wie, formerly first assistant engineer of 
the towboat William H. Kinch, has been appointed chief 
engineer of the towboat M. A. Knapp, of the Great Lakes 
Dredge & Dock Company, Albany, N. Y. Arthur Lam- 
phere is first assistant engineer of the M. A. Knapp. 


J. L. Western, of Paducah, Ky., has been appointed 
chief engineer of the Burlington Railroad Company’s 
steamer North Star, which left Paducah, Ky., recently 
bound for Memphis, Tenn., and Kansas City, Mo., where 
the vessel will be used in the completion of a bridge 
across the Missouri River. J. W. Hovious, also of Pa- 
ducah, Ky., is second engineer of the North Star. 


Morris John Lenney, one of the two warrant officers 
recently appointed ensigns in the United States Navy, has 
been ordered to the U. S. S. Brooklyn at Boston, Mass. 
Mr. Lenney was born in Warren, Ohio, on August 3, 
1884. He served his apprenticeship in the machine shop 
of the Peerless Electric Company, of Warren, and was 
later employed by various machine and engineering com- 
panies, finally enlisting in the United States Navy as 
machinist’s mate on September 11, 1905. He won steady 
promotion, until on December 31, 1908, he was warranted 
a machinist, in which grade he served three years on board 
the Missouri and two years at the Portsmouth Navy Yard 
as assistant to the shop superintendent and boiler inspector 
of that yard. He was commissioned ensign in January 
of this year, after having served nine years and four 
months in the Navy. 


In its last session Congress passed a bill extending its 
thanks to and authorizing the promotion of members of 
the United States Army, Navy and Public Health Service 
who participated in the construction of the Panama Canal. 
Colonel George W. Goethals and Surgeon-General William 
C. Gorgas have been promoted to the rank of Major- 
General. Colonel H. F. Hodges and Lieutenant-Colonel 
William L. Sibert have been promoted to the rank of 
Brigadier-General and Commander H. H. Rousseau, 
U. S. N., to Captain. 


Obituary 


J. R. Andrews, president of the Hyde Windlass Com- 
pany, Bath, Me., one of the most widely known men in 
the United States among shipbuilders and ship owners, 
died suddenly of apoplexy March 25 in New York City. 


August Mietz, of New York, manufacturer of the 
Mietz & Weiss oil and gas engines, died recently, aged 80. 
Mr. Mietz was born in Germany, but came to the United 
States when he was 21 years old. The firm of Mietz & 
Weiss was founded about 15 years ago, but recently has 
been carried on under the name of its founder, ‘August 
Mietz. 


Harrison B. Moore, long identified with harbor trans- 
portation in New York City, died at his winter home in 
Florida on March 4 at the age of seventy-three. Mr. 
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Moore was an enthusiastic yachtsman and was well 
known in matine circles in the port of New York. After 
his retirement from active business several years ago, his 
interests in marine machinery and dry-docking at Erie 
Basin, Brooklyn, were looked after by his sons Jonathan 
and Harrison B. Moore, Jr. 


Joseph Hallet, chairman of the Council of the Institute 
of Marine Engineers, died February 9, aged fifty-five 
years. Mr. Hallet served a five-years’ apprenticeship as 
an engineer in the locomotive and marine department of 
the London, Brighton & South Coast Railway Works at 
Brighton, afterward entering the employment of Messrs. 
J. & G. Renney, where he was engaged in the construction 
of machinery for important naval vessels. Later Mr. 
Hallet engaged in business as a consulting marine 
engineer, 


Charles W. Hogan, vice-president of Thomas Hogan & 
Sons, one of the largest stevedoring firms of New York 
City, died on March 1 in Provincetown, Bahama Islands, 
aged fifty-six years. Mr. Hogan was born in Liverpool, 
coming to the United States when young. After gradu- 
ating from St. John’s School at Manlius, N. Y., he en- 
tered the shipping and stevedoring firm founded by his 
father and continued in that business until his retirement 
a few years ago. Mr. Hogan was director in a number of 
large steamship companies. 


Frederick Winslow Taylor, famous for his development 
and application of the science of shop organization and 
management, and for his invention with Maunsel White, 
of the Taylor-White high-speed metal-cutting steels, died 
of pneumonia in Philadelphia on March 21. Mr. Taylor 
was born in Germantown, Pa., in 1856. In 1878 he en- 
tered the employ of the Midvale Steel Company as a 
laborer and six years later became its chief engineer. In 
later life, as a consulting engineer, Mr. Taylor’s influence 
in the engineering and industrial world became far-reach- 
ing. He was a past president of the American Society of 
Mechanical Engineers. 


George Lawley, of Boston, Mass., head of the famous 
yacht and shipbuilding firm bearing his name, died Feb- 
ruary 27, aged ninety-two years. Mr. Lawley was born 
in London and came to the United States in 1851. Three 
years later he established a shipyard in East Boston, mov- 
ing the plant to Scituate, Mass., in 1866. The original 
South Boston yard was founded in 1874, and it was there 
that the cup defenders Puritan and Mayflower and many 
other famous yachts and sea-going vessels were built. 
In 1890 the business was incorporated and Mr. Lawley 
retired from active management. 


Charles C. Scott, chairman of Scott’s Shipbuilding & 
Engineering Company, Ltd., Greenock, died February 11 
at Halkshill, Largs, Ayrshire, aged forty-eight years. Mr. 
Scott was educated in the South of England, afterwards 
studying at Fettes College, Edinburgh, and the Edinburgh 
University. He served his apprenticeship as an engineer 
at the Messrs. Scott’s Greenock works and was appointed 
assistant engine-works manager in 1890, becoming assist- 
ant general manager in 1900. Upon the death of his father, 
in 1903, he became one of the managing directors, and in 
1905 he was elected chairman of the company. Mr. Scott 
was past-president of the Clyde Shipbuilders’ Association 
and of the North-West Engineering Trades Employers’ 
Association. He was also a member of the Institution of 
Naval Architects, of the Institution of Engineers & Ship- 
builders in Scotland and of the Committee of the British 
Corporation for the Survey and Registry of Shipping. 
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SELECTED MARINE PATENTS 


The publication in this column of a patent specification does 
not necessarily imply editorial commendation. 


American patents compiled by Delbert H. Decker, Esq., reg- 


istered patent attorney, Millerton, N. Y. 

1,110,410. BULKHEAD-DOOR. HORACE H. THAYER, JR., OF 
WILMINGTON, DEL. 

Claim 1.—In a door for partitions, a partition having an opening 
providing a door-way, two doors closing the door-way and inclosing be- 
tween them a space, and means connected with said space to regulate 
the air pressure therein. Ten claims. 


1,122,700. APPARATUS FOR LAUNCHING TORPEDOES. 
GREGORY C. DAVISON, OF QUINCY, MASSACHUSETTS. 

Claim 1.—The combination with a ship’s hull having an aperture there- 
in below the water line, of a torpedo tube mounted wholly within said 
hull and for angular movement about a point adjacent said aperture 


Y 


oe, __ 


and provided with a yieldable retaining device adapted to be overcome 
and movement of said tube effected by an issuing torpedo diverted from 
its course. Four claims. 


1,122,782. VESSEL. ALEXANDER McDOUGALL AND ALEX- 
ANDER MILLER McDOUGALL, OF DULUTH, MINNESOTA. 

Claim 1.—A vessel comprising a hull, vertically removable super- 
structures at one or both ends of the hull and a depressed working 
deck supporting means for controlling the vessel whereby said means do 
not project above the upper deck of the vessel. Twelve claims. 


1,123,762. BUOYANCY-REGULATING APPARATUS FOR SUB- 
MARINE BOATS. SIMON LAKE, OF MILFORD, CONN., AS- 
SIGNOR TO LAKE TORPEDO BOAT COMPANY OF MAINE, OF 
BRIDGEPORT, CONN., A CORPORATION OF MAINE, 

Claim 9.—A submarine or submersible boat, having a central main 
ballast tank, forward and after ballast tanks, and forward and after 
trimming tanks, compartments arranged in said main ballast tank in open 


communication therewith at their lower ends, one of said compartments 
having its center of volume arranged in substantially vertical alinement 
with the centers of gravity and buoyancy of the boat when the boat is 
on an even keel, means for admitting water ballast to said tanks, and 
means for excluding water from one of said compartments in the main 
ballast tank whereby to cause the boat to rise and sink on an even keel. 
Ten claims. 


1,125,979. AUTOMOBILE TORPEDO. WILLIAM DIETER, OF 
NEW YORK, N. Y., ASSIGNOR TO E. W. BLISS COMPANY, OF 
NSA NEW YORK, A CORPORATION OF WEST VIR- 


Claim 1.—An automobile torpedo having a compressed air reservoir, 
a pressure reducer, an air heater, and a liquid tank receiving com- 
pressed air, and a liquid tank receiving compressed air and communi- 


with means for excluding sea 


combined : 
water from such tank and for venting any leakage of air therefrom, 
such means adapted to close upon the admission’ of compressed air 


cating with the air heater, 


thereto. Five claims. 


1,116,956. AUTOMATIC MEANS FOR LOWERING LIFE-BOATS. 
RICHARD TJADER, OF NEW YORK, N. Y. 

Claim 1.—In automatic means for lowering life-boats, the combination 
with stationary standards, base and bracing means for said standards, a 
pair of davit arms including elliptical supports adapted to roll upon said 
base members, each of said arms constituting a straight extension of a 
radial edge of its curved support, means to support a boat normally upon 
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the upper ends of said arms, the arms and their supports being so ar- 
ranged as to be held normally in unstable position whereby when the 
boat is released the arms will swing outwardly and downwardly auto- 
matically, and means to secure the boat keel in normal fixed position. 
Nine claims. : ; 


1,113,257. METHOD AND MEANS FOR AUTOMATICALLY AP- 
PLYING DIFFERENTIAL AIR PRESSURE TO COMPARTMENTS 
OF SHIPS. FRANK JULIAN SPRAGUE AND FRANK DESMOND 
SPRAGUE, OF NEW YORK, N. Y. 


Claim 1.—The combination with the fluid tight compartments of a 
vessel, of means for supplying compressed air to the several compart- 
ments, and reversibly operative means capable of effecting automatic 
differentiation of the air pressures therein in accordance with their 
respective distances from an injured compartment. Thirty-five claims. 


1,125,567. DIVING-RUDDER FOR SUBMARINE VESSELS. 
CESARE LAURENTI, OF SPEZIA, ITALY, ASSIGNOR TO 
SOCIETA FIAT SAN GIORGIO, OF SPEZIA, ITALY. 

Claim 4.—A boat having depth controlling rudders on each side 
thereof, said rudders being arranged in pairs on each side of the hull 
and having axes of rotation substantially in the plane of the side of the 
hull, and adapted to lie flat against the same, one rudder in each pair 


having its axis of-rotation upwardly inclined and the other rudder in 
each pair having its axis of rotation downwardly inclined, whereby, 
when extended, said rudders present oppositely inclined planes to the 
water, and means for operating said rudders, said means being adapted 
to turn together rudders on both sides of the boat having similar in- 
clination of their axes of rotation. Five claims. 


1,126,188. TURBINE-DRIVEN TORPEDO. GREGORY CALD- 
WELL DAVISON, OF NEW LONDON, CONN., ASSIGNOR TO 
ELECTRIC BOAT COMPANY, OF NEW YORK, N. Y., A COR. 
PORATION OF NEW JERSEY. 

Claim 1.—In an automobile torpedo, the combination of oppositely re- 
volving turbine rotors arranged in tanden, oppositely revolving pro- 
peller shafts arranged symmetrically on opposite sides of the axis of 


the torpedo, and intermeshing reduction gearing having kinetic sym- 
metry and arranged to establish diving connection between said rotors 
ang said shafts and maintain synchronous rotation of said shafts, Seven 
claims. : 


British patents compiled by G. F. Redfern & Company, 
chartered patent agents and engineers, 15 South street, Fins- 
bury, E. C., and 10 Gray’s Inn Place, W. C., London. 


24,379/1913. IMPROVEMENTS IN LIFE SAVING AND SALV- 
AGE APPLICATION ON SHIPS. L. TABULO, 22 VALMAR ROAD, 
DENMARK HILL, LONDON. 


Apparatus for transferring persons and goods from one ship to another, 
or from ship to shore, consists in the combination of a traveler, hauling 
ropes attached to said traveler, a cableway for said traveler spanning the 
distance between the transferring vessel and the receiving vessel and 
kept taut by means of a weight attached to one or both of its ends 
passed overboard, A hoisting and lowering apparatus provided on said 
traveler by means of which the persons to be saved can be raised from 
the deck of the transferring vessel to a position immediately below the 
traveler and subsequently lowered at the further end of the cabling to 
the receiving vessel. 


23,514/1913. AN IMPROVED “AHEAD” OR “ASTERN” INDI- 
CATOR FOR MARINE ENGINES. C. EDINGTON, 34 MUNRO 
ROAD, JORDANHILL, GLASGOW. 


The invention consists in an electrically operated engine indicator hay- 
ing two pointers, one to indicate ‘‘ahead’”’ and the other ‘astern’? con- 
nected, respectively, by a wheel and cord arrangement to, and directly 
actuated by, the coves of two solenoids, one or the other of which is 
energized according as the reversing engine or gear is operated to cause 
the engine to go ahead or astern. If it is desired to indicate the engine 
speed, or the revolutions, the one or the other solenoid is intermittently 
energized, by means of a make-and-break arrangement, to cause the one 
or the other pointer, according to the position of the reversing engine 
on gear, to vibrate synchronously with the movements of a moving part 
of the engine or the propeller shaft. 


6,303/1914. IMPROVEMENTS IN APPARATUS FOR INDICAT- 
ING THE QUANTITY OF WATER IN THE HOLD OF SHIPS, 
TANKS OF FLOATING DOCKS AND ELSEWHERE. R. G. 
WEYLL, OF RUA LAURINDO RABELLO, 73 RIO DE JANEIRO, 
BRAZIL. 

According to the invention, the readings are automatically taken from 
a voltmeter or other indicating apparatus controlled by the electrical 
part of a transmitting apparatus comprising a balanced float which 
operates through a chain and sprocket wheel, a screwed spindle carrying 
the contact maker connecting with a contact rod and with the insulated 
terminals of a series of resistances, a current generator being included 
in the circuit. 


International Marine Engineering 


Published Monthly by ALDRICH PUBLISHING CO. 


17 BATTERY PLACE, NEW YORK 


H. L. Aldrich, President and Treasurer 
Assoc. Member of Council, Soc. N. A.and M.E. 


Edited by H. H. Brown, A. M, Inst. N. 
Member Soc. N. A. and Mv. 


Vol. XX 


An Important A committee of engineers, representing 


Proposal national and local professional engineer- 
ing societies, recently submitted to the 
New York State Constitutional Convention, now in ses- 
sion, suggestions relating to changes in the State Consti- 
tution. The recommendations offered proposed the crea- 
tion of a department of engineering and public works 
and a department of public utilities, both to be headed by 
commissioners appointed for long terms, among whom 
should be well qualified representatives of the engineer- 
ing profession. These recommendations were offered in 
the belief that few functions of government are of greater 
importance than the administration of public works and 
the regulation of public utilities, both of which embrace 
great undertakings intimately connected with the pros- 
perity, health and comfort of the people. Few will deny 
that the farther public works and public utilities are re- 
moved from the influence of politics the better for the 
community. The same might be said, however, with even 
greater emphasis, of the contrcl of marine and shipping 


matters by the national government. 


Oil Engines for The article which we publish else- 


Commercial Boats where in this issue, on the use of 
oil engines, ought to attract more 
than passing attention. For years much has been pub- 
lished regarding marine Diesel engines, and many engines 
of this type, averaging over a thousand horsepower, have 
been installed. Some have operated successfully, while 
others have not come up to expectations and have been 
replaced by steam power. In general, judging by repeat 
orders, the four-cycle engine has been far more success- 
ful than any type of two-cycle engine thus far developed, 
in spite of the predictions made by well qualified engineers 
a few years ago. The manner in which, the Diesel type 
of engine has been promoted by speculators need not con- 
cern us, but it is worth while to consider this type of 
engine from an engineering point of view. 

Their very complicated mechanism cannot be denied, 
and that the excessively high-pressures and temperatures 
have led to troubles in operation goes without saying. 
Perhaps one of the most important considerations of all, 


however, has been the initial cost which, in most cases, 
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has been far above the initial cost of steam plants of 


similar powers. Probably the high initial cost, together 
with the doubts of continued reliability and low cost of 
operation, has done more to prevent the general use of 
the Diesel type of engine than anything else. 

In the engine described these objections seem to have 
Start- 
ing, reversing or stopping is apparently as easily accom- 


been very largely overcome. The design is simple. 
plished as with an ordinary reciprocating engine, and, 
judging by the figures given, the economy of operation is 
exceptionally low. These factors, of course, are all im- 
Gen- 
erally speaking, the first cost of the steam plants for small 
commercial boats is in the neighborhood of $50 (£10 10s) 


per horsepower. In the case of the Diesel type of engine 


portant to the owners of small commercial boats. 


described, the initial cost is approximately the same, and, 
furthermore, a smaller operating force can be used, and 
the cost of fuel consumption as compared with coal for 
a steam plant is in the ratio of about 1 to fo. 

With the foregoing in mind it seems that there is an 
excellent opportunity for the profitable operation of small 
commercial boats equipped with the Diesel type of engine 
from port to port, or from landing to landing, where the 
standby losses are an important consideration, provided 
the continued low cost of operation of the oil engines 
can be assured. 


Emergency Gener- The requirements of modern marine 


ating Sets practice for emergency lighting and 
wireless service on board ship have 
brought about the development of a type of electric gen- 
erating sets not hitherto required in the marine field. The 
necessity for providing a reliable source of electric en- 
ergy by means of an independent plant isolated from the 
main power plant, and located well above the full-load 
waterline, has naturally led manufacturers to the adoption 
of internal combustion engine generating sets for this 
purpose. The use of internal combustion engine-driven 
sets on ship board involves no problems which have not 
already been satisfactorily solved, and, for the most part, 
the units are reliable, economical and well adapted for 
this service. 


The installation of auxiliary sets, however, suggests 


192 


the possibility of using such plants for other than purely 
emergency purposes. Where the generating capacity of 
the main plant in the engine room is only sufficient to 
meet the ordinary demands for electric current, any ex- 
cess that may be temporarily needed can be supplied by the 
emergency set, thereby avoiding the subjection of the 
main power plant to overloads and their consequent dan- 
gers. By installing an emergency generating set of suit- 
able capacity, additions to the original electrical equip- 
ment of the ship may be made without adding to the 
original plant, or, if the original plant consists of dupli- 
cate units, one generator could be replaced by an emer- 
gency set of suitable capacity, thereby lowering the first 
cost of the power plant and yet retaining all the features 
necessary for adequate electric service under both normal 
and emergency conditions. 

From an engineering standpoint, there is no reason for 
limiting the service rendered by internal combustion en- 
gine-driven generating sets, as such units are now so 
carefully designed that their economy is very satisfactory 
and a high thermal efficiency can be maintained at partial 
loads as well as at full load. Under normal conditions 
there is no difficulty in inter-connecting the main and the 
emergency sets so that the operation of motors, lights and 
wireless outfit can be secured either from the main or 


emergency sets, or from both. 


The Classing of American Vessels 


A letter from one of the most prominent men in the 
shipbuilding business in the United States compliments 
INTERNATIONAL MARINE ENGINEERING on the stand it has 
taken on the subject of classing vessels built with Ameri- 
can money in American shipyards. He writes: “I am very 
much of the opinion that we should do this very impor- 
tant work ourselves in this country, and, it seems to me, 
that the essential points to be borne in mind are that the 
administrative officers of such a society should have the 
confidence of the underwriters, the technical staff should 
have the confidence of the shipbuilders, and the rules 
should be up-to-date and scientific. . . . The reasons for 
classing our ships in the United States are manifold, but 
the principal ones with which I am concerned are the 
saving of time and the preventing of discrimination.” 

Recently contracts have been placed with American 
shipbuilders for over forty large vessels, and plans have 
already been passed for fifteen or more vessels which will 
undoubtedly be built in the near future. As far as we 
have been able to learn, every one of these vessels is 
classed outside of the United States, although possibly 
two or three may have double classification. The Stand- 
ard Oil Company of New Jersey has three large ships 
under construction that are included under this foreign 
classification; so are the two ships for the Standard Oil 
Company of New York. The Coastwise Transportation 
Company of Boston is building six ships under foreign 
classification: Crowell & Thurlow, of Boston, two; the 
Luckenbach Steamship Company, one; the New York & 
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Porto Rico Steamship Company, one; the Gulf Refining 
Company, one; the Anglo-Saxon Petroleum Company, two; 
the American-Hawaiian Steamship Company, three; A. H. 
Bull & Co., three; the Munson Steamship Company, one; 
W. R. Grace & Co., one; the Texas Company, two, and 
there are several other vessels that have foreign instead 
of domestic classification. So far as we have been able 
to learn, practically every one of the fifteen or more ves- 
sels reported as about to be contracted for is to be classed 
across the ocean. The companies that contemplate build- 
ing these ships include the Ward Line, which is reported 
to be in the market for four ships. 

Surely, under such conditions, the time has arrived for 
shipbuilders, shipowners, naval architects and other peo- 
ple in the United States who are interested in the subject 
of classing vessels to get together on the basis referred 


to by the correspondent above quoted. 


A Case of Misplaced Confidence 


It is only rarely, we believe, that cause for complaint, 
similar to that made in the following communication, is 
found: 

“British shipping papers have from time to time called 
attention to cases where gentlemen representing insur- 
ance companies as surveyors, and otherwise, have utilized 
the influence arising from that position to recommend 
articles in which they were interested, such as paints, oils, 
ship chandlery and other goods, to the captains and in- 
spectors of vessels which they were surveying on behalf 
of underwriters. 

“Several cases have arisen where surveyors have been 
put to the alternative of giving up the one or the other 
of their connections, for if it is true that no. man can 
serve two masters, that saying applies more forcibly to 
such cases than perhaps to any other. Unfortunately, for- 
eign insurance and classification societies have not always 
sufficient work to have an exclusive surveyor representing 
them at any particular port, and are therefore forced to 
employ representatives who also have other business in- 
terests. Such cases, however, lead to many complaints, 
and are apt to be the cause of ‘jobbery’ and injury to the 
interests of the shipowner. 

“Underwriters and classification societies who are faced 
with the necessity of appointing a representative under 
such conditions, should make a point of inquiring into the 
business connections which the prospective surveyor may 
have, and should make an invariable practice of appoint- 
ing no one whose other interests or connections are apt 
to interfere with the impartial discharge of his duties. It 
is, however, for the surveyors themselves who are placed 
in such positions to draw the line between their different 
interests and to fill their positions with the discrimination 
and uprightness to which their employers are entitled at 
their hands.” 

Our correspondent is probably fully justified in calling 
attention to the state of affairs implied by his communi- 
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cation, but we doubt if the average man qualified to ex- 
ercise the offices of representative or surveyor of a for- 
eign insurance company or classification society would 
stoop to the betrayal of the confidence imposed upon him 
by his employers in influencing his clients in the purchase 
_of supplies. If such is the case, both the employer and the 
surveyor are to blame, and the results are bound to be 
disastrous to both. The sooner such conditions are elimi- 


nated the better for all concerned. 


The American Society of Marine 
Draftsmen 


Organized to promote the general welfare of marine 
draftsmen professionally, intellectually and socially, and 
to cultivate the highest standard of professional ethics 
among them, the American Society of Marine Draftsmen 
is fast winning an enviable place among the professional 
societies in the United States. 
into branches, each branch consisting of the draftsmen 


Its membership is divided 


either from a single shipyard, or, where several yards 
are located in the same or nearby cities, from a group of 
shipyards. The general management of the society is 
vested in an annual convention, consisting of delegates 
from the branches, and an executive committee consisting 
of the national officers, and one committeeman elected 
each year. The present membership numbers several hun- 
dred and is divided into twelve branches composed of 
draftsmen from practically every shipyard on the Atlantic 
coast and also one yard on the Pacific coast. Additional 
branches are now being organized, and in the near future 
practically every shipbuilding district will be fully repre- 
sented in this organization. 

The object of the society was well outlined in an ad- 
dress made by J. Emile Schmeltzer, president of the 
society, at the annual banquet recently held in New York. 
On this point he stated: “The object of the society is to 
unite the marine draftsmen and to promote their welfare 
That 
‘unite’ means friendship, union, mutuality, a binding to- 


socially, intellectually and professionally. word 


gether—co-operation. It implies action, a concurrent 
striving together for the attaining of certain objects. Of 
this co-operation is born fellowship. This organization 
lifts this fellowship from a mere casual acquaintance to 
an intimacy and a brotherhood that make for courage, 
sanity and success. It also lifts its members to a higher 
plane of professional proficiency. The various shipbuild- 
ing companies realize this, and it is now customary for 
them, when in need of men, to write to the society, asking 
us to furnish them men of certain stated qualifications.” 
As to the success of the society, Mr. Schmeltzer stated 
that it has created harmony and good feeling where petty 
jealousies and prejudice formerly existed, with the con- 
sequent increase in efficiency which is the inevitable result 
of harmonious feeling among its individual members. It 
was his sincere belief that the society had not only broad- 


ened its members’ horizon along intellectual lines by asso- 
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ciation and by the reading of technical papers before its 
various branches, but that in the near future it would 
bring to the marine draftsmen that recognition which is 
justly their due. 

While opinions may differ as to the most desirable quali- 
fications which a marine draftsman should possess, never- 
theless it is interesting to note the points which were sum- 
marized by Mr. Luther D. Lovekin, chief engineer of 
the New York Shipbuilding Company, in his remarks on 
“Marine Draftsmen” given at the society's annual ban- 
quet: ‘““The points to which consideration is given by the 
officers of large shipyards when they are looking for 
the proper man to fill a vacancy,” he said, “are usually: 
Second. Has he the neces- 
Third. Has he 
Fifth. 
Has he honesty of purpose and a good character?” 

With these points in mind the marine draftsman should 
realize the necessity for the years of hard work at com- 


First. Is he an able designer? 
sary engineering or architectural ability? 


executive ability? Fourth. Is he of steady habits? 


paratively small financial returns before he can expect 
promotion to the engineering staff. As Mr. 
pointed out, experience and hard work are prime requis- 
ites for success in a profession which requires such a 
thorough knowledge of the arts and sciences as that of 
the expert draftsman. That encouragement for the drafts- 


Lovekin 


man is not lacking, however, is shown by the closing re- 
marks of Mr. Lovekin’s address: 

“Shipbuilding at the present time is in a most prosperous 
condition, and it will not be long before all of the ship- 
yards in the United States will be filled with orders. Fur- 
ther than this, it looks to me as though shipbuilding in 
this country will have full sway for years to come. In 
fact, I think it fair to state that we will ultimately rank 
as the greatest of all shipbuilding countries, for surely 
no other country possesses the natural advantages that we 
do in these United States.” 


Shipbuilding in Navy Yards 

In the controversy over shipbuilding in navy yards the 
views of a naval officer given in this issue are of interest, 
as they throw some light upon the difficulties experienced 
in providing steady employment for a large force of 
skilled workmen in a navy yard. As a solution of this 
problem, he suggests that the navy yards take up the con- 
struction of vessels of a distinctly non-military type, as 
the work on such vessels could be carried on intermit- 
tently. In this way the yard force necessary for hand- 
ling rush repair work would be kept intact, and during 
slack periods employment would be provided for the men. 
While such a plan might prove beneficial in maintaining 
the organization of the yard, yet it would hardly solve 
the problem of the excessive cost of ship construction in 
navy yards which has been the main point of the contro- 
versy. On account of military considerations, the ques- 
tion of shipbuilding in navy yards cannot be regarded in 
the same light as shipbuilding in private yards. 


Southern Pacific Ferry Steamer Alameda 


Latest Addition to Fleet of Passenger Ferry Steamers 
Operating Between San Francisco and East Bay Cities 


BY EDW. W. OLIN* 


It is not generally known that the Southern Pacific 
Railroad Company has a fleet of passenger ferry steamers 
operating between San Francisco and the East Bay cities, 
Oakland, Alameda and Berkeley, which in the point of 
equipment and service is probably not equaled anywhere 
in the United States. This fleet consists of ten passenger 
ferry steamers to which has lately been added the new 


side-wheel ferry steamer Alameda of the following 
dimensions: 
Wenothvover<alliyyntcm otc eC 293 feet 
Length between perpendiculars.............. De, WOR 
Beamvmoldedt sina aderiecie oie ys ee sree 42 feet 
WAG CHEE ABANRCIS. 6 pac o coo dodgoodasanooceN 76 feet 
Depthemold ede ceyracc ska eter ee eRe 17 feet 
Drgnlacemnciit, IiAote. o50000000000000000 0000000 1,550 tons 
Drantvhehte ieee spree van sere eer 8 feet 3 inches 


Besides being the largest and fastest ferry steamer on 
San Francisco Bay, every effort was put forth to make 
her the safest, in line with the company’s medal-winning 
policy of “Safety First.” She was designed and built un- 
der the personal supervision of Mr. Wm. McKenzie, 
superintendent of ferry and river steamers of the South- 
ern Pacific Company, at a cost exceeding $400,000 
(£82,000 ). 

This is the first of a program of three vessels of the 
same type, with the view of reducing the time between San 
Francisco and Oakland to 15 minutes, to accommodate the 
rapidly increasing ferry traffic over the distance of 35% 
miles between these cities. 

The Southern Pacific ferry service being a part of the 
great Electric Suburban System, must, in order to to 
maintain its already efficient service, have a ferry service 
that will meet each train with clocklike regularity. 


VOLUME OF TRAFFIC 


The importance of this statement becomes apparent 
when it is considered that these ferry steamers connect 
with 749 trains daily and transport about 59,000 passengers 
each day. During rush hours these steamers handle about 
3,500 passengers per trip, and to facilitate the loading and 


* Foreman Draftsman, Southern Pacific Shipyard, West Oakland, Cal. 


unloading of this human cargo their design and construc- 
tion must be such that the 3,500 passengers can disembark 
in less than three minutes. 

To meet this latter requirement a 16-foot gangway ex- 
tends down the centerline of the boat the full lengh of the 
main deck, to allow free movement without excessive 
crowding of passengers. In the cabin on the saloon deck 
two 8-foot gangways extend throughout the cabin, while 
the saloon deck extends beyond the houseline about 30 feet ~ 
and is provided with a 24-foot side landing on each side 
the same as on the main deck. In this manner passengers 
are unloaded from the main and saloon decks very 
rapidly. 

Allowing 21 inches to a seat, the steamer Alameda will 
seat a total of 1,680 passengers, divided as follows: Main 
deck 628, saloon deck inside 636, saloon deck outside 316. 
To meet the public demand for more seats in the open air, 
seats were left outside the saloon-deck cabin which are 


Section Through Boiler Room 
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sheltered only by the sides and the extension of the hurri- 
cane deck. 

While the time the passengers remain on the boat is 
only about 20 minutes, great consideration has been given 
to their comfort. Toilets and lavatories for gentlemen 
are provided on each side of the paddle box on the main 
deck. There is also a news stand and a bootblack stand 
as well as sanitary drinking fountains. Over each paddle 
box on each side of the saloon deck is located the ladies’ 
toilet, waiting room and lavatory with a matron in attend- 
ance. Sanitary drinking fountains are also provided on 
this deck. 

Special attention has been given to the restaurant, which 
is quite an elaborate affair for this serviec, seating about 
76 people. It occupies a space 75 feet forward of the 
boiler room on the platform deck and has double horse- 
shoe counters as well as private tables. The restaurant 


presents a very neat and pleasing appearance. The galley 
is located in the after-end of the restaurant and is open 
for the inspection of the public, as it is not screened in 
any way. A No. 2 Audiffren Sinquine refrigerating 
machine is also installed. The bar room and buffet is 
located in the restaurant and occupies a space 9 feet by 
12 feet, which is built in, forming a separate room. 


Hutt ConstRucrion 


The hull is a knockdown steel structure, built by the 
New York Shipbuilding Co., of Camden, N. J., and re- 
erected and riveted up at the Southern Pacific Company’s 
shipyard, West Oakland, Cal. In connection with this it 
may be of interest to know that no difficulty was encoun- 
tered in the erection and assembling of this hull. 

A watertight platform deck 8 feet above the base line 
extends throughout the length of the ship except in way 
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i a eT tee, __ of the boiler room. Immediately abaft the boiler room 
. " yD S . . . . . 
ROLY. Se 60 feet of this deck is taken up by the main engines, while 
~S SG . ° : 
Ren ie Sess the restaurant occupies the space forward of the boiler 
Se Het S: . r . 
Seyi xX SR? room, as before mentioned. The crew accommodations 
HOS tT Oy LLG : : 
SRS occupy the rest of this deck up to the collision bulkhead. 
Ss Kh XS 4 r . c : 
! N [Twelve watertight transverse bulkheads, seven of which 
f= 5 Ss xt ©) 
as } & iy extend to the main deck and five to the platform deck, 
SN ; : x ; 
Se 5 4s tend to make this steamer the safest on San Francisco 
X& Y rE ° 
gs Le € S Bay, as any two compartments may be flooded without 
a Sy = airs be 5 ¢) rd ae 7 5 0 
S35 i D sinking the boat. That this feature is of prime importance 
hy Ss =) Pp I 
= : = . . . 
SN & & becomes apparent when it is considered that there are 
GS FN \ & ae I 
SS i he Nis eight ferry routes radiating from the Union Depot, San 
BS 1 Vices Francisco Market street ferry, from which 18 ferries de- 
B Hh ES “ 3 s A, 
Se | Wie & id part every hour, besides the regular merchant ships cross- 
. 1 Ax . Q 5 O cms 
as b SIT ny oe ee ing the ferry routes. This makes the captain’s berth 
o Ao eee ee EY ~ i anything but a pleasant one, especially during our heavy 
: a “ ms > 1 
{| Peewqetne WN ae ay 9 winter fogs. 
1 ma om * — TS mn = . Te 
i Cf see Ss hy S| The power plant consists of four Babcock & Wilcox 
' hae 2 Wig ys Se oi : . 9 0 a 
a Os & & = 8 marine boilers with a total heating surface of 10,400 
' = RM HS Re Sey oes q =) 
2 We SS gs S square feet. The boilers are set two on each side of th 
Si S 5 OR we S | : e wo 0 ch side o e 
: rS S88 2 S we centerline of the boat, the fireroom being fore and aft 
1 Lv yo VS S41 g : S 
aS 8 S$ vis: +4 with a separate stack for each pair of boilers. Steam is 
Ss Ss sf 26 
aS g 8 Sx S| generated at 200 pounds pressure by a steam-atomizin 
| SS w & ex No Ss P 2D fy 
i is , : ; : 
1 S| 1Ss Q 18 BS | oil-burning system, using the Geo. E. Witt oil burner. 
~ tS 8 5S x c=) g 
Oe} kx Q & Vat Sf a . . . . NT J . oe 
=|} Rs 2 = y= ne fl Each boiler is equipped with one No. 12 monitor injector 
i 3 Sy of LES wy: : 
A SS S ey S | for auxiliary feed, the main feed being supplied by two 
Sali: Sot eu 10-inch by 7-inch by 10-inch Knowles vertical duplex 
. ‘ eS 19 SI 6 2 : a 
S| RS eee ees umps, each with a capacity to supply all boilers. These 
8 y y ply 
; s sss boiler feed pumps are made automatic in their action by 
BT RS S Ie regulating the steam by a butterfly valve, which is con- 
t ISS oS FS 5 5 :) ) 
SIS ca Te trolled by a float in the hotwell. 
: LES 0 
at Bi 
S = PROPELLING MACHINERY 
1 & (a) r oO 2 5 
a The main engines, which were built at the Southern 


lke 
Sections Through Engine Room and Boiler Room, Showing Scantlings 


SEA RY shalt Pacific Company’s shops at Sacramento, Cal., consist of a 

; g ss double tandem compound inclined condensing engine on 

|= $ 32 each side of the ship operating independent shafts with 
us uk ss cranks set at go degrees. The engines are 20 inches by 
} ee Ss Se 40 inches diameter with a common stroke of 8 feet and 
= 5 aS ts will develop about 2,500 indicated horsepower at 25 revo- 

a = aS Hen lutions per minute. Both the high- and low-pressure 

chen ait atienaaie as||S cylinders are equipped with open-box slide valves with 
8 ; = Sopa a en {||| Richardson balance strips. Wine high-pressure cylinder 
Ss omni Fs ol| has in addition an auxiliary rotary cutoff located between 

| |S Sas = DTD IS WES i the steam chests. Between the two cutoff valves 1s located 
ees te tS a ra RTE Hy |S the main throttle valve, which has a bypass connecting to 

| RSE She 25 aS the low-pressure cylinders for emergency use. The main 
RES Be oT ‘Ne Sg < { ss valves are operated by the Stephenson link moticn with 

j as Seaaith ys F Sx = es stationary links. 

. 82 PT | = See m l/) se It is usual with paddle-wheel steamers of this type to 

ss ge Te Sl, eos ty! Ke continue the shaft through from side to side, being con- 
NES Pll eu Ws Off ON LO, AO PLTD, y, a nected to the inboard engine cranks by an intermediate 
SAS spy 27 xex¢ IEE | shaft and drag cranks, but as mentioned before, each 
= = era @ wheel is operated independently, which greatly facilitates 

wee 5 Bae bah 9 te the control of the ship, as by backing on one wheel and 

ik Ree Beas ee pe going ahead on the other the ship can be made to turn 

: hehe Sse SS BSS in her own length. 

B38 Me SS S88 RSS As the depth of water for about three-fourths mile out 
g3s SEES se Se from Alameda and Oakland Moles is only 9 feet at low 
Sess ‘a es Ss tide, it was impossible to consider a screw propeller of 
reais suitable proportions for a ferry steamer of the Alame- 
a RN das dimensions. As the boat is double-ended and runs 
i aS in one direction as much as the other, a radial paddle 
re Ss was decided upon as being the most suitable for the bay 
4 SS ferry service. The wheel shaft is 16 inches in diameter, 
at of cast vanadium steel, and has four cast-steel wheel 
aes ty NS flanges or centers to each wheel shaft. Radiating from 
Noa ~ this wheel flange are 20 bucket arms of 334 inches by 
kt —— 12 inches Oregon pine. The buckets are also of Oregon 


-—_._| 
> 


oe SPU] PION OVEG fen eee nentcecanet tomo pine 334 inches by 18 inches wide by 12 feet 3 inches long. 


198 


The wheel is 24 feet 6 inches diameter over buckets and 
has a 3-foot dip when light-loaded. 


Each pilot house is equipped with two Hutchison rota- 


tion indicators which are connected to the port and star- 
board engine shafts to indicate the direction the wheels 
are rotating and which act as a means for checking bells 
between the pilot house and engine room. 


AUXILIARIES 


A very complete equipment of auxiliary machinery is 
installed, part of which has already been mentioned. The 
condensing equipment consists of two Worthington surface 
condensers of 2,400 square feet of cooling surface each, 
with valves in the exhaust and circulating pipes for run- 
ning each condenser independent should occasion demand 
it. The following pumps are supplied: 

One 12-inch Blake volute circulating pump driven by a 
vertical 8-inch by 7-inch Blake open frame engine. 

One 12-inch by 28-inch by 18-inch Knowles single-act- 
ing twin beam air pump. 

Two to-inch by 7-inch by 10-inch Knowles vertical 
duplex boiler feed pumps. 

Two bilge and fire pumps 12-inch by 8%-inch by 1o- 
inch Knowles vertical duplex pumps. 

One of the latter is located in the engine room and one 
on the main deck. They are connected to the bilges and 
separate sea cocks and are connected together with suit- 


able suction and distributing manifolds. As the deck fire 
pump is constantly running to maintain the necessary fire- 
line pressure a connection is taken from this line for the 
water closets and other sanitary systems. 

One fresh-water pump 5% inches by 3% inches by 
5 inches, of the Knowles vertical type, supplies fresh water 
to the restaurant and drinking fountains, and two oil 
pumps 4% by 234 inches by 4 inches, of the Knowles 
vertical duplex type, are supplied, each of which is able 
to supply the oil at the necessary pressure. 

The electric plant consists of two 35 kilowatt General 
Electric turbine generators, each of which is capable of 
illuminating the entire ship. Under each pilot house is 
located a 4-inch by 6-inch C. H. Evans steering engine. 

Considering the nature of the servicé for which the 
Alameda is intended, her design and equipment leave little 
to be desired. The facilities for the rapid handling of a 
large number of passengers at the terminals and for their 
safety and comfort while in transit, should prove a valu- 
able asset to the owners. 
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French Battleships Bretagne and 


Provence 


The battleships Bretagne and Provence, laid down on 
May 1, 1912, and July 22, 1912, respectively, have recently 
carried out their official trials and now form a part of 
the Mediterranean fleet of the French navy, where they 
are the largest battleships in the fleet. The main par- 
ticulars of these two battleships are: 


Lean Overall cccccvoca0cc00000000 545 feet 

Beat: aarti Shae aren erent aero 88 feet 

Draft tonwand weer occ eer 28 feet 
Draitmatt cree seca eer ene 29 feet 3 inches 
Displacement, on normal draft...... 23,540 tons 

INCE, OH MASAI) SACOM. oo00caccsccc 2,752 square feet 
BYEANIS OMIA oooosccsnovsc00c 28,000 


Contractspeed tyre. serene 20 knots 


In both vessels the hull is similar to that of the France, 


Views of Forward Turrets of French 
Battleship Bretagne 


there being, however, no special under-water protection, 
as was the case in the vessels of the Gascogne class, 
described in the December, 1914, issue of this journal. 
The main armor belt extends for the full length of the 
ship, having a maximum thickness of 11 inches for a 
length of 197 feet amidships, reduced to 7 inches at the 
ends. This belt of armor extends 5 feet 7 inches above 
the load waterline and 7 feet 9 inches below the load 
waterline. Amidships, the funnels, the secondary battery, 
the base of the conning tower and the base of the central 
turret are protected by 7-inch armor, forming a citadel. 
All casemates are also protected by 7-inch armor. There 
are two protective decks, one of 1 9/16-inch plate, and 
the other of 3-inch plate, the lower protective deck ex- 
tending 6 feet below the load waterline. 

The single conning tower, which extends well above 
the forward turrets, is protected by 12-inch armor, the 
tube leading to the lower decks being protected by 10- 
inch armor. The conning tower is divided into two com- 
partments. The forward compartment is the navigating 
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station and the after compartment the fire-control station. 
Above the conning tower are two range-finder stations. 

On the Bretagne steam is supplied at a pressure of 256 
pounds per square inch by twenty-four Niclausse boilers 
of an improved type, having a total heating surface of 
65,000 square feet and a total grate area of 2,090 square 
feet. The funnels on this ship extend to a height of 
66 feet above the load waterline. On the Provence steam 
is supplied at the same pressure by eighteen boilers of 
the Guyot du Temple type, having a total heating surface 
of 63,000 square feet and a total grate area of 1,500 
square feet. This is the first time that boilers of the 
torpedo boat type have been used on a ship of this size, 
and the performance of the Provence under severe service 
conditions will be followed with interest—especially so 
because some of the vessels of the Normandie class will 
also be fitted with this type of boilers. 

According to the contract, the following figures for coal 
consumption were stipulated: t1o-hour full power trial, 
2,700 pounds per mile; 3-hour full power trial, forced draft, 
321 pounds per square foot grate area; air-pressure in 
boiler rooms, 1 inch of water; 24-hour trial, 1,853 pounds 
per mile; endurance trial with one-half boilers in service, 
1,168 pounds per mile. The bunkers have a capacity of 
2,700 tons of coal and 300 tons of oil. 

In both vessels the main engines are Parsons turbines, 
arranged, according to the latest practice, on four shafts, 
without cruising turbines. The engines for the Bretagne 
were supplied by the Mediterranean Works and for the 
Provence by the Loire Works. 

The electric plant consists of four generators, each of 
200 kilowatts capacity. Forward and aft, near the tur- 
tets, there are also two other similar electric generators, 
making the total power of the generating sets 1,700 horse- 
power. All of the generators are driven by high-speed 
reciprocating engines. 

Nearly all of the auxiliaries on the vessels are operated 
by electricity. Except in the engine and condensing rooms, 
all parts of the ship are ventilated by electrically-driven 
fans. The ammunition rooms are cooled by Westinghouse- 
Leblane refrigerating apparatus. 

The Bretagne and Provence are the first battleships of 
the French navy to carry an armament consisting of ten 
13.5-inch guns all mounted on the centerline of the vessel. 
The guns are placed in five turrets located on the center- 
line of the ship, the guns in turret No. 1, forward, being 
at an elevation of 30 feet 6 inches above the load water- 
line; those in turret No. 2 at an elevation of 37 feet 9 
inches; those in No. 3, 36 feet 6 inches; in No. 4, 29 feet, 
and in No. 5, 22 feet. The arc of fire for the guns in 
turrets Nos. 1 and 2 is 135 degrees; in Nos. 2 and 4, 
140 degrees, and No. 3, 120 degrees. The turrets are 
protected by 13.5-inch armor on the face; 10-inch armor 
at the rear, while the base is protected by 11-inch armor. 

The secondary armament consists of twenty-two 5.5- 
inch guns arranged in five casemates on each side of the 
ship. These guns have an arc of fire of 120 degrees and 
- are located 19 feet above the load waterline Four 18-inch 
torpedo tubes are also provided. 


Lioyn’s Surppuitprnc ReturNs.—Lloyd’s Shipbuilding 
returns, which only take into account vessels of 100 
tons and upwards the construction of which has act- 
ually begun, show that, excluding warships, there were 
471 vessels of 1,587,467 gross tons under construction in 
the United Kingdom at the close of the quarter ending 
March 31. The tonnage now under construction in the 
United Kingdom is about 40,000 tons less than that which 
was in hand at the end of the last quarter and about 303,- 
000 tons less than the total building twelve months ago. 
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Launch of the Gulfcoast 


he oil-tank steamer Gulfcoast, contracted for in Sep- 
tember, 1914, by the Gulf Refining Company, of Pittsburgh, 
Pa., was launched at the yards of the New York Ship- 
building Company, Camden, N. J., on March 27. This is 
the fourth oil-tank steamer to be built for the Gulf Re- 
fining Company by the Camden shipbuilders. Her prin- 
cipal dimensions are: 406 feet 6 inches length overall; 
51 feet beam and 30 feet 3 inches depth. The vessel is 
of the two-deck type with raised poop and quarter deck, 
while the expansion trunk is carried above the main deck. 
The capacity of the vessel is 2,285,000 gallons of oil in 
bulk carried in twenty-two separate oiltight compartments, 
in addition to which there is also a large cargo hold and 
smaller compartments fitted with the necessary cargo 


Launch of the Gulfcoast 


booms, winches and handling gear in which barreled oil 
or general cargo can be transported. 

The propelling machinery, located aft, designed to give 
the vessel an average service speed of 1114 knots, consists 
of triple-expansion engines with cylinders 27, 45 and 75 
inches diameter by 48 inches stroke, developing 2,700 
indicated horsepower. Steam is supplied at 190 pcunds 
pressure by three single-ended Scotch boilers, 14 feet 8 
inches diameter and 11 feet long. The boilers are fitted 
to burn either coal or oil, the oil burners being of the 
mechanical atomizing type. The bunkers for the oil fuel 
have a capacity of 176,000 gallons and are placed at both 
ends of the vessel, so that either cargo or fuel may be 
carried as desired. 

In addition to the usual auxiliaries, the Gulfcoast is 
fitted with a 2-ton ice machine, an up-to-date machine 
shop in the engine room, steam- and hand-steering gear 
and a powerful automatic towing machine. In all, there 
are seven cargo pumps, each capable of discharging cargo 
at the same time through an independent line. The elec- 
tric plant consists of two tro-kilowatt General Electric 
marine direct-connected sets for rro volts driven by verti- 
cal engines located at the main deck in the engine space. 

The ship’s officers and wireless operator are berthed 
amidships, the other quarters being under the raised 
quarter deck in the after part of the vessel. 


Speed Control on Dreadnought Pennsylvania 


Description of Instruments [Installed for Recording Revolutions of 
Propeller Shafts—Data Recorded Used to Control Speed of Ship 


To promote harmony between the engine room and the 
bridge, and make it possible to get just that speed from 
the engines which is necessary for definite purposes, a 
system of instruments is to be used on the Pennsylvama 
which gives direct and immediate information at all times 
on the important subject of speeds of the several shafts, 
together with the corresponding speed of the ship and 
other similar matters. The essential parts of this in- 
stallation, as fitted in the two engine rooms, are shown 
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in Figs. 1 and 2, while Fig. 3 shows the interior of the 
instrument indicated in Fig. 1. The instruments on the 
bridge and in the chart house repeat automatically this 
same information. The apparatus was designed and built 
by the Cummings Ship Instrument Works, Boston, Mass. 

While the instrument shown in Figs. 1 and 3 is com- 
plicated in appearance, it is really simply a combination 
of what in previous ships has been several independent 
instruments. The nine revolution counters have been in 
many cases fitted in three or more separate instruments, 
while the two stop clocks at the top have usually also 
been separate from the revolution counter equipment, 
and the telltale is also frequently separate. The instru- 
ment as a whole, however, has many interesting features. 

The four shafts of the Pennsylvania are operated from 
two engine rooms, two shafts in each. The counters from 
shafts I and 2 in the starboard engine room are run by 
the gears shown at the right of the instrument, and cor- 
responding with the figures given under those shaft num- 
bers. Similarly, shafts 3 and 4 in the port engine room 
are arranged on the left of the instrument. The revolu- 
tions of the shafts are transmitted to the instrument 
through the “one-way” gears’ at right and left respec- 
tively, these being arranged so that the counters always 
add up, regardless of the direction of rotation of the en- 
gine. The counters, therefore, always tell the total num- 


ber of revolutions made, whether those were ahead or 
astern, and thus indicate the amount of work done by the 
engine. 

By a combination of gears the indications of shafts 1 
and 2 are averaged in the counter shown between those 
of the two shafts. It will be noted by a comparison with 
the figures that the number of revolutions indicated in 
that average is, in fact, a true average between the figure 
for No. 1 and that for No. 2. The use of positive-drive 
gearing for this purpose, as shown in Fig. 3, avoids, it 
is claimed, the errors inseparable from other methods of 
driving counters. In a similar way the average of the 
port shafts is given, and then by a combination of these 
two averages the average is obtained at once for all 
shafts, as shown just above No. 3 at the left of the in- 
strument in Fig. 1. 

The counters 4 and B are used for trial trip purposes 
and for recording the distance run on any given course. 
This is important when running on dead reckoning or 
navigating through a fog, or when for other reasons it 
becomes necessary to know just how far the ship has 
been running. It will be noted that the sum of the fig- 
ures under 4 and B is just equal to the total average of 
all shafts. When A is running B is stationary, and vice 
versa. These are controlled from the bridge by an elec- 
tric circuit so adjusted that only one can run at a time, 
and it is claimed that the operation is so instantaneously 
handled that the records are thoroughly reliable in every 
way. 

The telltale at the bottom, showing which engine is 
running the faster, is controlled by the starboard average 
counter and port average counter. When the average 
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revolutions per minute of the starboard engines is the 
same as that of the port engines the hand does not move. 
If one side gains, the hand revolves, indicating by its 
direction of rotation which side is running faster. The 
dial around the telltale is graduated in revolutions. 

The automatic stop clock in the upper right corner is 
operated mechanically from the starboard average coun- 
ter. The mechanism is similar to that on the ordinary 


Fig. 3 


stop watch, but for continuous use on shipboard a special 
clock had to be devised which is very much more rugged 
than any stop watch. 

The hand of the clock, started from zero automatically, 
stops after 100 revolutions of the shaft have been made. 
It remains stationary, pointing to the revolutions per 
minute for a period of 75 revolutions, and is then auto- 
matically released and returned to zero. This operation 
is repeated every 200 revolutions. 

As the revolutions governing this clock are taken off 
from the starboard average revolution counter, this indi- 
cates the average number of revolutions per minute for 
shafts 1 and 2. As installed on shipboard, the speed of 
ship corresponding to revolutions per minute is placed on 
the outer edge of the dial, and the engineer at once knows 
just how fast the vessel is moving through the water. If 
the engines are running faster than 200 revolutions per 
minute a reading is given oftener than once a minute. 
The clocks may be thrown out of gear when not in use. 

The operation of the instrument shown in Fig. 2, which 
is located in the port engine room, is identical with that 
already described. It shows just what the port engines 
are doing, in the same way that the starboard instrument 
shows what the starboard engines are doing. The star- 
board instrument has the further advantage, however, of 
showing what all the shafts are doing, and of carrying 
the relaying counter for trial trip and other purposes, as 
well as the telltale and other details. 

The indication of average revolutions per minute by a 
source independent of the stop clock is sometimes found 
important. This is given at the upper left corner of the 
rectangular case in Fig. 2, the knurled knob at the left of 
the case being pressed in to connect up the gears. The 
Same indications are given on the right side of the large 
instrument shown in Fig. 1, not only for the starboard 
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average shafts, but for the port average and all shaits. 
As the cylinders from which these readings are taken 
are made very compact, and consequently with small fig- 
ures, magnifying lenses have been introduced to make 
readings easy. 

It should be understood that on the bridge and in other 
navigating stations similar stop clocks are placed, oper- 
ated by vacuum and controlled by the geared valve shown 
at the middle of the left side, Fig. 1. Engine logs are 
also fitted on the bridge for showing the distance covered 
by the ship. The system has been worked out in such 
detail that it is quite unnecessary for the navigating of- 
ficer to telehpone to the engine room, or communicate in 
any other way, to learn what the engines are doing. The 
information is all before him in the automatic instruments ; 
he can see at a glance just what the conditions are, and 
can take what steps may be necessary to produce the 
result he desires. 

Equipment similar to the Pennsylvania’s has been fitted 
on practically every dreadnought in the United States 
navy, and on many of the earlier ships. It happens, how- 
ever, that in the other cases the system has not been car- 
ried out to quite the same degree of thoroughness, al- 
though the major items of the information are transmitted 
automatically to the bridge in all cases. 


Latest Developments in Marine 
Electrical Engineering* 


BY H. A. HORNOR + 


Although it is to be expected that electrical marine ap- 
plications should be rapid, the developments in this branch 
of engineering in the last five years are remarkable. 
Minor applications which were in the experimental stage 
three years ago are now regular requirements for the 
more severe and larger service. Such equipments as elec- 
tric bilge pumps, electric steering gear, etc., though they 
were utilized on certain foreign ships-of-the-line years 
ago, held no place in our practice until recently. It is a 
long span from Jacobi’s electrically propelled boat of 
1838 to the U. S. fleet collier Jupiter of 1913, but the gap 
of years contains progress in the art that will stabilize 
the application. 

GENERAL INSTALLATION 


Following the usage of the time, 80 volts direct current 
was first adopted. The battleships Kearsarge and Ken- 
tucky, building in 1899, were equipped with a three-wire 
system using 80 and 160 volts. This precedent led to the 
standard voltage of 125 volts adopted in 1902. Last year 
the voltage was raised to 230 volts direct current. 

This increase of potential, caused by the expansion of 
power applications, is disadvantageous to the lighting sys- 
tem and searchlights. The development of the 230-volt 
tungsten lamp in this country is not such as to insure its 
adoption at the present time, and searchlight lamps require 
an are voltage of 50 to 55. These conditions have 
brought about the consideration of a system employing 
either three-wire generators or two-wire generators and 
balancers. Thus there is provided 230 volts for the power 
system and 120 volts for lighting and searchlights. A 
standard three-wire generator has not been adopted, and 
the proposition, therefore, must be classified experimental. 

Early in 1913 the standard conduit installation which 
had for some years been undergoing modifications and 


* Paper presented before Section D, American Association for the Ad- 
vancement of Science, Philadelphia, Pa., December, 1914. 

+ Chairman, Sections Committee, American Institute of Electrical En- 
gineers, Phijadelphia, Pa. 
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experimentations gave place to lead-covered steel-armored 
conductors. This required new designs and methods for 
its proper installation, entailing changes in all the appli- 
ances, fittings and fixtures throughout the equipment. It 
has led to a great reduction in grounds, it reduces the 
space and weight required for installation, it allows for 
further expansion, and incidentally presents a less obtru- 
sive appearance. 

Much improvement has been sought in the use of spe- 
cial insulating compositions to supersede porcelain. Va- 
rious types of asbestos lumber, ebony asbestos wood, and 
like patented preparations are now generally required. 
Control panels, interior fittings, etc., are constructed of 
such materials and at the present time seem to give satis- 
faction. These experiments have led to the requirement 
of some such material for the main switchboards, super- 
seding slate for this purpose. As this is a recent require- 
ment, no switchboards of large size have been manufac- 
tured and the questions involved rest in the hands of the 
designer. 

As the tungsten lamp has improved in land practice, it 
now becomes acceptable in marine work. As stated above, 
the voltage (120) is still maintained the same because 
of the tungsten lamp. Vibrations in certain parts of the 
vessel, naturally in the vicinity of the engine spaces, is 
severe, and carbon lamps cannot be entirely eliminated. 
The introduction of the tungsten lamps has awakened a 
renewed interest in the principles of good illumination, 
and experiments are now under way with prismatic globes, 
special reflectors, etc. 

Many of the above points, and perhaps all combined, 


have brought improved methods of light distribution, and | 


the manner of controlling light. This in turn has caused 
more economical methods of running feeders to centers 
of distribution, and so produced an installation that is 
far superior to the old methods in cost of upkeep and 
reliability of service. Incidentally, it has tended to sim- 
plicity which materially affects the cost both first and last 
and points to a hoped-for standard. 


SEARCHLIGHTS 


The old automatic magnet control of the are has now 
been replaced by the motor-operated lamp. Experiments 
with different compositions of carbon so as to produce 
greater intrinsic brightness at the source is in progress 
at the present time. The foreign manufacturer is em- 
ploying an impregnated carbon which permits a higher 
potential at the arc—7o to 75 volts instead of 50 to 55 
volts. A lamp using the alcohol spray is under consider- 
ation. This lamp is of interest, due to the increased illu- 
mination. A small positive carbon is used and high tem- 
perature of the arc is effected by the use of the alcohol 
spray. It is understood that impregnated carbons are also 
employed. It is not known whether any attempts have 
been made to utilize high power gas-filled tungsten lamps 
for this purpose, but it is supposed that such a field would 
be promising. The pendulum swings between the advan- 
tages of electrically controlled searchlights and hand or 
mechanically controlled lights, but at this time the elec- 
trically controlled light is not in favor. 


PoweER SYSTEM 


The steady improvement and continued use of con- 
tactors for the control of motors has increased the use 
of automatic control for a varied number of applications. 
Dynamic braking, which quickly brings the motor arma- 
ture to rest, is asserting its certain importance in many 
equipments. 

Electricity is now solely depended upon for weighing 
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the anchor, and, although the results of this application 
for all conditions of service are not known, it is reason- 
able to believe that the application will warrant its con- 
tinuance. 

Experimental work for the last five or six years has 
brought electrical steering gear into what appears to be a 
permanent requirement. The older systems tried did not 
give satisfactory results and it was not until the develop- 
ment of the contactor that experimental work was again 
resumed. There are now two systems designed which will 
be shortly tried in service. One is based on the use of 
two motors controlled by contactors; the other based on 
one motor controlled by a motor generator on the Ward- 
Leonard system. Any type of electrical system is to-day 
paralleled by the old steam system, but the indications 
are that the electric gear will supplant the steam. 

The introduction of oil fuel instead of coal has changed 
the electric forced draft fan to a steam turbine driven 
fan, due in part to the fact that high-pressure and low 
volume of air is required, and also to the fact that the 
exhaust from these fans aids the heating of the boiler 
feed water. 

The main drainage pumps are electrically driven, but 
the application to other main engine auxiliaries has not 
increased generally. There is a movement toward rotary 
steam pumps instead of the old reciprocating pumps which 
doubtless will lead in the end to the electric motor. 


INTERIOR COMMUNICATION 


The old types of incandescent lamp instruments have 
almost entirely ‘disappeared and their place taken by the 
direct current motor-operated instrument. The communi- 
cating systems as a whole have increased greatly in ex- 
tent. No absolute measure of this expansion can be given, 
but it is about 60 percent. 

One of the most important and interesting develop- 
ments is that of the gyroscopic compass. Since 1852, 
when Foucault in his laboratory studied the physical ac- 
tion of the gyroscope and laid down its laws, scientists and 
inventors endeavored to produce for it some commercial 
usefulness. It is not the purpose of this paper to de- 
scribe or narrate the history of this application. Those 
who are interested will do well to read Mr. H. C. Ford’s 
paper, entitled “The Electrically Driven Gyroscope in 
Marine Work,” read before the American Institute of 
Electrical Engineers at Detroit, June 23, 1914. It an- 
swers the intention of these notes to record that recent 
improvements in the essential point of quickly damping 
the oscillations has advanced the practical adaptability of 
this instrument. A demonstration of this improvement 
was given by Mr. Elmer A. Sperry before the three- 
hundredth meeting of the American Institute of Electrical 
Engineers, held in Philadelphia last October. 


WIRELESS TELEGRAPH 


The improvements in wireless telegraph apparatus have 
been rapid and important. Most of these advances have 
been recorded elsewhere and need no further comment. 
In general the lines of improvement tend to the use of 
a continuous wave in preference to the undamped wave. 
Much success has been achieved by the quench-spark sys- 
tem. Matters of practical installation are more carefully 
looked after, and the value of wireless as a safety factor 
has not been exaggerated by the press. 


SUBMARINE SIGNALING 


Perhaps the most important advance in the protection 
of vessels occurred in the early part of this year. For 
many years and by many minds the transmission of 
sound signals through water was given special consider- 
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ation. Water as a medium of signaling has many more 
desirable characteristics than air. The submarine bell 
attached to the buoy, the lightship or the shore could emit 
signals such that a vessel equipped with water tank and 
receiver telephones could evade those places in which 
there was danger, and so. be protected in foggy or thick 
weather. But there remained no under water means by 
which a vessel could itself communicate either with the 
shore or with another vessel. The submarine telegraph 
oscillator is the work of Prof. R. A. Fessenden, and pro- 
vides for under water inter-communication by the tele- 
graph or telephone. 

So much interest surrounds this apparatus that it seems 
desirable to quote from an abstract of Mr. R. F. Blake’s 
paper, read before the American Institute of Electrical 
Engineers at Philadelphia, October 12, 1914: “The appa- 
ratus consists of an oscillating electric motor generator 
which has a strong electro-magnet surrounding a central 
core on which is an alternating current winding. This 
copper tube is attached to a large diaphragm. When 
the alternating current passes through the core winding 
it induces a current in the copper tube, which, being free 
to move, vibrates back and forth, thus setting the dia- 
phragm in vibration. . . . This oscillator can also be used 
as a receiver.’ From this brief description it can be seen 
that a most important field is now covered by this appa- 
ratus. 

ELECTRIC PROPULSION 


Since Davenport, the Vermont blacksmith, exhibited his 
electric motor in London many attempts have been made 
to apply electricity to the propulsion of vessels. Many 
will recall the electric launches at the Chicago World’s 
Fair in 1893. Abroad some light draft river craft were 
built and so squipped. A few years ago two electrically 
driven fire boats for the city of Chicago were successfully 
operated. A vessel built in England to ply in the Welland 
Canal was equipped with electric motors and Diesel oil 
engine generators. However, the first practical applica- 
tion to a sea-going vessel is the U. S. fleet collier Jupiter. 

The keel of the Jupiter was laid at the Navy Yard, Mare 
Island, California, on October 18, 1911. The Jupiter was 
placed in commission April 7, 1913. The vessel was de- 
signed for a speed of 14 knots, developing 5,500 shaft 
horsepower with a load displacement of 19,300 tons at a 
draft of 27 feet 8% inches. Her performance showed a 
speed of 14.99 knots, developing 7,151.9 shaft horsepower 
with a displacement of 19,452 tons at a draft of 27 feet 
7% inches. She has been in service over a year and a 
half, during which time she has had two trial trips, per- 
formed the regular functions of a collier, steamed 14,000 
miles, and successfully arrived at the Philadelphia Navy 
Yard on a continuous trip from San Francisco, stopping 
only in the Panama Canal in order to view the operation 
of this great engineering project. During this service 
only two repairs have been made to the propelling appa- 
ratus. One of these could have happened to any type of 
engine; the other was of such minor importance that it 
need not be mentioned. 

The success of the Jupiter is manyfold. The fuel 
economy is shown to be 25 percent better than the best 
of like vessels equipped with other methods of propul- 
sion. The propellers are exceedingly efficient, giving the 
same speed as sister ships with a reduction of 300 to 800 
horsepower.’ The maneuvering qualities of the vessel are 
markedly superior, due to the rapidity of reversal and 
also to the fact that full power is available for backing. 
The ship is about 542 feet long and about 65 feet in beam, 
and would be extremely unwieldy if it were not possible 
to aid the rudder by means of the propelling motors. 
There are many more advantages, but the all-important 
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matter is well summed up in the conclusion of a paper 
by Lieut. S. M. Robinson, U. S. N., read before the So- 
ciety of Naval Architects and Marine Engineers, on De- 
cember I0, 1914: “After all, the greatest test of the 
satisfactory working of any machinery is whether or not 
the men who are actually handling and caring for it are 
pleased with it. If this test applies to the Jupiter’s ma- 
chinery it certainly is an unqualified success. In particu- 
lar is this true if the matter is referred to the coal passers 
in the fire room, who have to handle much less coal than 
do the men on sister ships. The ship can make her con- 
tract speed of 14 knots without using forced draft at all.” 

The success of the Jupiter has led the U. S. Government 
to extend this application, and electric, propulsion is now 
authorized for the battleship California, now building in 
the New York Navy Yard. This equipment naturally 
will be an advancement over that of the Jupiter. With 
this development many more advantages may be expected, 
as electricity provides ready means for the accurate 
measurement and determination of propulsion factors. As 
the application grows many problems of the naval archi- 
tect and marine engineer will be reopened, doubtless to 
the betterment of water transportation. There remains 
to the shipbuilding art to-day many questions that are 
settled upon theory because facilities are not given to 
practically record the conditions of performance. This 
obstruction will be greatly removed by the application of 
electricity. 

The first announcement of the principles of electric 
propulsion of naval vessels may be found in a paper read 
by Mr. W. L. R. Emmet before the Society of Naval 
Architects and Marine Engineers on November 18, 1909. 
It is to Mr. Emmet that credit should be given for the 
introduction of what will doubtless prove to be the best 
and safest means of ship propulsion, to say nothing of the 
increased possibilities for the advancement of the art of 
ship design. 

CoNCLUSION 

The last half decade is replete with progress in the 
marine applications of electricity. It is noteworthy that 
these applications have followed land development in the 
electric field. From an auxiliary of little importance 
except lighting, electrical applications of power have 
grown until now we find electricity entering into the main 
design of the vessel. The marine engineer is willing to 
admit that an electric motor will drive a ship, but imagine 
his astonishment when he finds in the future to what 
extent the full effect of this application will lead! 


MontTHoLty SHIPBUILDING RetTuRNS.—The Bureau of 
Navigation, Department of Commerce, reports IIT sailing, 
steam and unrigged vessels of 24,538 gross tons built in 
the United States and officially numbered during the 
month of March. Seven of these vessels, aggregating 
18,567 gross tons, were steel steamships. From other 
sources than construction, six vessels (officially numbered 
in accordance with the Act of August 18, 1914) of 15,123 
gross tons, were also added to the American merchant 
marine during the month. The Bureau of Navigation 
further reports for the nine months ended March 31, 714 
vessels of 153,326 gross tons built and officially numbered 
in the United States. During the corresponding period 
a year ago, 881 vessels of 215,059 gross tons were built 
and officially numbered. 


SALE OF THE SKINNER SHIPBUILDING ComMPpANY.—The 
property of the Skinner Shipbuilding & Dry Dock Com- 
pany, Baltimore, Md., has been purchased recently at pub- 
lic auction by a committee representing the bondholders of 
the company. 


Application of Electricity to Propulsion’ 


Fifty-Foot Motor Boat Equipped with Electric Drive 
for Experimental Purposes—Problems to Be Solved 


EY WILLIAM T. DONNELLY + 


Since the advent of electricity and its marvelous devel- 
opment for lighting and power through its distribution 
from central stations, engineers have repeatedly turned 
their attention to the possibility of its use for marine 
purposes. It was early found practical to install an inde- 
pendently driven electric lighting plant on board a steam- 
ship, and from time to time additional work has been 
found for the auxiliary use of electricity on board vessels. 
Repeated examination, however, has resulted in a many 
times repeated statement that nothing was to be gained 
by turning mechanical energy into electricity, and then 
back into mechanical energy for application to ship pro- 
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mission represented by the turning shaft, the running 
belt or wire rope. Each of these devices was, however, 
much more developed and less crude in form than that 
of towing with a tow line. 

The invention I am calling attention to is simply due to 
the full comprehension of the fundamental principles of 
the application of power to marine propulsion, and then 
adapting to that purpose electricity by means of apparatus 
already fully developed. Stated in its simplest form, it 
is the generation of electricity upon one vessel transmit- 
ting it by means of a flexible waterproof cable to one or 
more’ other vessels, and there utilizing the energy for 
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Fig. 1.—Sheer Plan and Waterlines of the Dawn 


pulsion. This conclusion was more or less confirmed from 
time to time by the building of individual vessels pro- 
pelled by electricity, and this was the situation when the 
writer’s attention was first concentrated upon the prob- 
lem as to whether it was possible that engineers generally 
were overlooking a broad method of the application of 
electricity to marine transportation. 

In this case at least a problem was definitely and 
clearly set before the writer’s mind, without any possible 
solution in sight, and a considerable time was spent in 
looking at an apparently blank wall. Finally the com- 
parison was made between the movement of cars by means 
of a multiple electric drive and the towing of vessels 
by a tug boat, when it first dawned upon the writer that 
towing was a means of transmitting power, which upon 
analysis was of the most crude form—that is, a tow boat 
in towing a vessel transmits power to that vessel, but is 
limited in character to a force applied in one direction 
only, and only ina straight line. The rate of transmitting 
power is, of course, very simple, and is represented by. 
the pull on the tow line expressed in pounds multiplied 
by the speed of advance in feet per minute of the tow 
boat and following vessel. To express the transmission 
in horsepower it is only necessary to divide the product 
by 33,000 pounds, representing one horsepower. 

When so much of the problem had been solved, the 
rest was very simple. It was very apparent that the use 
of electricity for power purposes on land was simply the 
displacing of older and cruder means of power trans- 


* Extract’ from paper read before the Brooklyn Engineers’ Club, Janu- 
ary 14, 1915. : 


; Consulting Engineer, 17 Battery Place, New York. 
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Fig. 2.—Displacement Curve and Body Plan 


propulsion through propelling apparatus cperated by the 
electric motor. 

The writer is fully aware that the possibility, desira- 
bility and practicability of doing this may be questioned, 
and one of the objects of this paper is to put these ques- 
tions clearly and distinctly before engineers, and at the 
same time to describe a vessel designed and constructed 
with the object of testing and determining in an engineer- 
ing and scientific manner the important questions in- 
volved in the problem. 


ELECTRICALLY PROPELLED YACHT DAWN 


The lines of the Dawn, Fig. 1, were drawn by Charles 
D. Mower in 1909; the controlling features in the design 
were that the boat should be of moderate speed, not more 
than nine knots, and be of such proportions as to make 
the functions of hull resistance comparable to commercial 
vessels. In other words, fineness of lines and refinement 
of hull were to be a secondary consideration. Conse- 
quently the Dawn was given a beam of 12 feet on an 
overall length of 50 feet, with approximately 46 feet length 
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Fig. 3.—Fifty-Foot Motorboat Dawn, Equipped with Electric Drive 


on waterline and a draft of about 4 feet. The Dawn was 
built by Hehre & Auer, Clason Point, New York. She 
was launched on August 7, 1914, and put into commission 
September 9, 1914. : 

In building, the greatest care was used to conform ac- 
curately to the designed lines, and such slight modifica- 
tion as was found necessary was very carefully noted. 
The lines shown in Fig. I are reproductions from the 
actual hull as built. 

The power plant of the Dawn consists of a 60 horse- 
power gasolene (petrol) engine specially built by the 
Lamb Engine Company. This engine drives a 40-kilowatt 
generator of 450 revolutions per minute. A. 4-kilowatt 
exciter of 750 revolutions is driven from the main gen- 
erator through gearing. A 20-horsepower motor, with 
separately excited fields, designed to run at 450 revolu- 
tions per minute, drives the propeller. The excitation of 
the fields of the main generator and motor from the ex- 
citer constitutes the Ward-Leonard system of control, 
through which, by varying the excitation current in the 
fields of the generator, it is possible to deliver the full 
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load amperage of the generator to the motor armature 
at any voltage up to 220, or even considerably higher, by 
increasing the speed of the generator. By the control of 
the voltage delivered from the generator as previously 
referred to, it is possible to run the motor with full load 
torque at any lower speed desired, it being understood, of 
course, that the reduction in speed would be in direct pro- 
portion to the reduction in voltage. 

Fig. 5 shows a photograph of the power plant as it was 
built and assembled at the plant of the C. & C. Electric 
Company, Garwood, N. J., who furnished the equipment. 
The design was such that the entire plant could be assem- 
bled and tested in the shop and could be shipped as a unit 
ready for placing in the boat. The power plant was so 
located in the boat as to have the main engine and dynamo 
together with the exciter very readily accessible. The 


motor for driving the boat is placed forward and below 
the engine under the pilot house floor, the propeller shaft 
extending under the engine and generator and connecting 
through a thrust-bearing and flexible coupling to the 
propeller shaft. 
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Fig. 4.—General Arrangement of the Dawn 
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The object for which the Dawn was designed was first, 
for the complete study of all the functions of electric 
power as applied to marine propulsion—that is, in addition 
to the power plant, the Dawn is supplied with every pos- 
sible engineering device that can in any way facilitate 
the accurate determination and measurement of all the 
functions involved in the application of power to the 
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bearing, and the pressure of the oil is to read on the gage 
board to be described later in the article. It will be under- 
stood that a separate gage is provided to read the pressure 
on the piston in each direction. 

With the characteristics of the generator and motor 
known, and with a record of the revolutions and thrust, 
the propeller efficiency can be readily determined. 


Fig. 5—Power Plant of the Dawn 


propulsion of a vessel. At the same time the power plant 
is able to supply a surplus of from 20 to 30 horsepower 
for the propulsion of a second boat, and of course all the 
scientific devices referred to are applicable for determina- 
tion of the power used in propelling that vessel. 


DETAILS OF THE PROPELLING PLANT 


The 4o-kilowatt generator previously referred to oper- 
ates at a speed of 450 revolutions and 220 volts, and is 
direct-connected to the gas engine, the bearing next to 
the engine being omitted. It should be noted that the 
connection is made by a large flange to the flywheel, thus 
interposing the mass of the flywheel between the gener- 
ator and engine to absorb any shock through sudden 
change of load. The outboard bearing of the generator 
is carried in a substantial bracket and turns on a ball 
bearing, reducing the friction to a minimum. 

The generator is of the four-pole type, armature wound 
with copper bars built in slots. Very careful provision 
has been made both in the armature and generator for 
ventilation to increase overload capacity. Four inter- 
poles are used to make commutation perfect under all 
conditions of load and field excitation. The field wind- 
ings are arranged for separate excitation to provide for 
the delivery of current at any desired voltage which con- 
stitutes the principal feature of the Ward-Leonard system 
of control. 

The 4-kilowatt exciter is driven by gearing from the 
main generator at a speed of 750 revolutions per minute. 
This machine is of rugged construction and liberal de- 
sign, the armature being carried on ball bearings. The 
machine is of the four-pole type and is provided with a 
field regulator and compound field windings, so that it 
can supply a constant voltage for lighting and other pur- 
poses besides furnishing current for exciting the fields of 
the main generator. 

As shown in Fig. 5, the 20-horsepower electric motor is 
directly coupled to the propeller shaft. This is a four- 
pole motor with separate field excitation, wound for 450 
revolutions with 220 volts. Directly ahead of the motor 
(see Fig. 6) is a cylinder fitted with a piston arranged to 
revolve freely and to have a slight motion forward and 
aft. A ball bearing on each side of the piston is designed 
to take the thrust in either direction. To measure the 
thrust, oil is to be forced by a small hand pump between 
the cylinder head and piston, forcing the piston off the 


Turust BEARING 


Referring to Fig. 7, there will be seen an auxiliary 
thrust bearing located on the motor shaft between the 
motor and the propeller. This thrust bearing was de- 
signed for use at times other than when experimental 
work was under way. It consists of a plain bearing lined 
with a metalline bushing, and on each end of this bearing 
is also provided a metalline disk. The bearing is 27/16 
inches in diameter, Ir inches in length, and the disks on 
each end are 7 inches in diameter. The metalline bear- 


Fig. 6.—Thrust Bearing 


ing is a bronze bushing or plate bored with holes 34 inch 
to 2 inch in diameter, in which are inserted plugs of 
graphite. Attached to the shaft on each end of this bear- 
ing is a plain cast iron collar held with a key and set 
screw to prevent the possibility of end movement. No 
particular care was taken with the construction of. this 
bearing or with the facing of the cast iron flanges. It 
will be understood that it runs absolutely dry without any 
provision whatever for lubrication or cooling, and while 
there was a slight tendency to heat when first put in 
operation, it was never sufficient to cause a shut down 
or to interfere with the operation of the boat under full 
power. During the latter runs the temperature was never 
greater than could be borne by the hand in contact with 
it. When it is realized that in this case all the friction 
must appear in heat and be conducted away by air cool- 
ing, it is apparent that the coefficient of resistance must 
be very low. : 

It should be stated that metalline bearings are in no 
sense new, having been used for many purposes for the 
past twenty-five years; but so far as the writer is aware, 
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this is the first case in which an attempt has been made to 
use the device as a thrust bearing for a boat. While 
present limited experience is not to be regarded as con- 
clusive, there seems to be very good ground for believing 
that it is possible to design a thrust bearing which would 
require neither oil nor attention. [rom all appearances 
the wearing qualities of this bearing would be everything 
that could be desired. 


FLEXIBLE COUPLING 


As it was necessary to place the motor well forward, 
the propeller shaft was consequently unusually long, and 


Fig. 7.—Auxiliary Thrust Bearing 


it was deemed advisable to insert a flexible coupling to 
avoid any difficulty from this feature. As it was par- 
ticularly desired to run the motor when uncoupled from 
the propeller shaft, it was found necessary to design a 
special flexible coupling, as shown in Fig. 8. This coup- 
ling contains all the functions of a universal joint, but 
has been greatly simplified by a design which allows for 
the pins to go entirely through from side to side. The 
central flange carries two sets of lugs on opposite sides 
and the flanges attached to the propeller shaft, each carry- 
ing a set of lugs. These lugs are bored for 1%4-inch 
straight pins. These pins are held in place by cotter pins. 
This device has given excellent results and has proved 
most satisfactory in operation. 

‘The propeller shaft from the flexible coupling aft is of 
Tobin bronze and carries a propeller 36 inches in diam- 
eter by 26 inches pitch. A great deal of study was given 
to the proper location of the propeller, and for the finish- 
ing of the deadwood. (See Fig. 9.) It will be noticed 
that the aft bearing of the propeller is carried well out 
beyond the deadwood, and that a special bronze casting 
has been made to bring the deadwood down to a fine edge, 
or, in other words, to carry out the lines of the hull and 


Fig. 8.—Flexible Coupling 


deadwood in such a way as not to break up the water 
flowing to the propeller. There is reason to believe that 
a very considerable loss in efficiency of the propeller is 
due to the interference of the water flowing to it. In 
this construction the refinement referred to is so con- 
structed that it can be removed, and with the facility for 
accurate measurement afforded by the power plant, an 
actual determination made as to the increased efficiency 
due to a careful construction of the deadwood. 
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The rudder design was carefully worked out along the 
same lines, and consists of a Tobin bronze rudder stem to 
which are attached bronze plates riveted around the edge, 
and as these plates are only 3/32 inch thick, the leading 
and aft edge of the rudder is only 3/16 inch thick, pre- 
senting a fine edge to the water. 


INSTRUMENT BoarpD 


Perhaps the feature of the greatest interest in the equip- 
ment of the Dawn is the instrument board located at the 
after end of the pilot house over the engine. This board 


is about 4 feet square, and by reference to Figs. Io and Ir 


Fig. 10.—Instrument Board 


it will be seen that provision has been made for 15 dial 
instruments; at the present time thirteen are in place. 
There is also a glass tube connecting direct to a feed 
tank for gasolene (petrol) on the rear of the board. At 
the upper edge of the board there is a space for such 
notation in lettering as will indicate the particular char- 
acter of the experimental work under way. The instru- 
ments shown are: (1) and (2) ammeter and voltmeter for 
the generator, (3) a clock, (4) and (5) ammeter and volt- 
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meter for exciter, (6) and (7) ammeter and voltmeter for 
motor, (8) electric tachometer, reading revolutions of 
generator, (9) electric tachometer, reading revolutions 
of motor, (10) electric tachometer calibrated to read the 
speed of boat, (11) gasolene (petrol) meter measuring 
consumption of gasolene (petrol) between main tanks and 
feed tanks, (12) and (13) pressure gages registering oil 
pressure of the thrust bearing when going ahead and 
astern. There is also to be added to this board a U-tube 
to indicate Pitotemeter pressures as a check on the speed 
of the boat, and also in investigations of the distribution 
of water pressures about the hull of the boat when under 
way. Most of these instruments have been constructed 
specially for this plant, the electrical instruments by the 
Keystone Instrument Company, the meter by the National 
Meter Company, and the steam gages by the American 
Steam Gauge Company. 

To record the reading of these instruments, a bracket 
is placed on the forward part of the pilot house for a 
camera and a photograph made of the board at time in- 


Fig. 11!—Switchboard, Showing Controls 


tervals, as indicated by the clock. (See Fig. 11.) The 
size and marking of instruments were carefully determined 
after photographs had been made, and it is to be under- 
stood that a 5-inch by 7-inch photograph of the board will 
give a clear and legible photograph of the reading of all 
the instruments. So far as the writer is aware, this is 
the first time that the camera has been utilized to facili- 
tate and record accurate observations under test condi- 
tions. To facilitate the photographing, the lighting of the 
pilot house has been carefully considered, with windows 
on three sides and a skylight just above the board. 


SwI?CHBOARD 


The wheel for steering the Dawn is placed, as usual, in 
the forward part of the pilot house and directly in front 
of it is a switchboard giving complete control of the boat 
while under way. On this board, as shown in Fig. 11, are 
grouped a main switch for closing the motor circuit, a 
rheostat in the field circuit of the exciter, a rheostat in 
the circuit of the exciter, which supplies the fields of 
the main generator, and a rheostat cutting in resistance 
in the armature circuit of the motor. It will be under- 
stood that the rheostat in the field circuit of the main 
generator is so constructed that after cutting in resist- 
ance to a maximum amount and reducing the voltage to 
practically zero, a continuation of the rotation in the 
same direction will reverse the polarity in the fields, and 
continuation of the motion will cut out resistance. This 
makes it possible to reduce the speed of the motor and 
then reverse it by continual motion of this rheostat han- 
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dle. The rheostat controlling resistance in the armature 
circuit of the motor is also double, so that when placed 
on the neutral point the motor circuit is open. Move- 
ment in either direction closes the circuit, starts the motor 
and cuts out resistance. In the practical operation of the 
Dawn | personally use a combination of both systems, 
—using the Ward-Leonard system to determine the maxi- 
mum amount of speed to give the propeller and reversing 
with the ordinary rheostat in the motor circuit. It is, of 
course, possible to reverse the motor just as quickly as 
the rheostat handle can be turned, and in no case have | 
found the motor slow in response. 

It will, of course, be understood that with a 40-kilowatt 
generator, a 20-horsepower motor, it is easily possible to 
get very much more than 20 horsepower for a short time 
out of the motor in either direction. This gives a very 
positive and powerful control of the situation. 

One of the most pleasing things about the handling of 
this boat is to watch the various instruments and to be 
able to see exactly what is happening and what power is 
being consumed by the boat. 

The Dawn was put in commission about September 1, 
1914, which gave the writer what time he could afford in 
the next two months for testing out the machinery, and 
no time whatever in planning or getting down to real 
tests. The scientific work for which the Dawn is suitable 
is without limit. Of all the branches of naval architec- 
ture, the one relative to the design of screw propellers and 
their adaptability to ship propulsion is the most obscure 
and unsatisfactory. The electric propelling plant of the 
Dawn, together with the supplementary instruments and 
apparatus, is believed to be the most scientific plant ever 
devised for the practical testing of propellers. 


FACILITIES FOR [TESTING PROPELLERS 


The method which it is proposed to follow is to obtain 
the drawing of a propeller in use on a line of steamers, 
and to build from the drawing a propeller of the correct 
size and pitch suitable for the Dawn, and then to test 
out its efficiency under various conditions of power and 
speed. A comparison of such tests, together with the best 
results which can be obtained by modification in the de- 
sign, should give much positive information. 

It is believed that with instruments and apparatus for 
determining accurately the speed and power applied te 
the Dawn and the hull resistance while under the action 
of the propeller, will give much more accurate and satis- 
factory information than is obtainable from tank tests of 
propeller efficiencies. It is also believed that very much 
ean be learned relative to the influence upon the resist- 
ance of hulls in shallow water, in a confined waterway 
such as a canal, and in the currents of rivers where con- 
trol and maneuvering power are important considerations. 

The practical science of hull design for vessels depends 
upon the measured resistance of models obtained from 
towing them in a tank. It is a well-known fact that the 
propeller materially influences hull resistance. Just how 
and to what extent is more or less obscure. By design- 
ing a model of a large vessel to such a size that it may 
be driven at approximately the speed of the Dawn and 
supplying the power electrically from the Dawn, it will 
be possible to drive it with its own propeller; in other 
words, to reproduce in model form the exact conditions 
of the finished vessel and obtain accurate measurements 
of all the factors in the problem. By this method it is 
believed much definite knowledge can be added to the 
science of naval architecture. 


(To be concluded.) 


The Operation of a Marine Diesel Engine 


Duties of an Engineer in Preparing a Diesel Engine for a 
Voyage—Starting Up, Maneuvering and General Operation 


BY E. N. PERCY 


Many marine engineers have made a fairly complete 
study of the Diesel engine, its principles and the results 
obtained, but even after the most carefu) study they find 
themselves confronted with the lack of knowledge which 
comes from experience alone. Such knowledge includes 
the preparation of a marine Diesel engine for a trip, start- 
ing it, reversing, general operation and details of main- 
tenance. It is impossible for such information to be 
obtained by reading, but a sufficient number of points can 
be touched upon to indicate the precise character of ex- 
perience necessary before a man can take intelligent charge 
of a marine Diesel plant. 

For a given horsepower a marine Diesel engine com- 
pares favorably with a heavy slow speed steam engine of 
the same power. The maintenance of rods, bearings and 
thrust is practically the same except that the workman- 
ship is much finer and brasses must be worked much closer. 

The pressures are very high in a Diesel engine, running 
from 400 to 1,200 pounds per square inch according to the 
type of plant, but in consideration ot the fact that for a 
given horsepower the cylinder is 1/3 to 1/5 the diameter 
of a steam cylinder, the rods and bearings are about the 
same size as in a steam engine of the same power, although 
disproportionate apparently to the size of the cylinder. 


WoRKMANSHIP 


A Diesel engine is of much finer workmanship through- 
out—the bearings are fitted to 128th of an inch or closer. 
The pistons fit the cylinders very closely and are usually 
1/100 inch smaller on top than at the bottom to allow 
for the expansion due to heat. Six to eight rings are 
used, having lapped joints, so that there is no possible leak- 
age. Besides this a lubrication ring is used to maintain 
the film of oil between the main rings and itself. 

Diesel engines are either two or four cycle. The valve 
mechanism in the four cycle engine is the finest mechan- 


ism imaginable and the fuel inlet valve, while built very - 


heavily and operating against immense pressures, has a 
movement of only 1/16 to 1/64 inch and remains open 
from 4% of the stroke down to zero or the merest cut-off, 
the thickness of a sheet of paper, requiring mechanism of 
the finest workmanship and most exquisite adjustment. 

The oil to these injection valves is pumped usually by a 
twin plunger, one plunger doing most of the work and 
discharging the excess oil through an escape valve back 
into the suction. The second plunger is somewhat smaller 
and accurately measures the amount of oil forced through 
the injection valve. On the largest engines these plun- 
gers are only about %4 to % inch in diameter, and their 
stroke varies from one diameter down to nothing. 

The oil is atomized by air pressure, varying from 600, 
to 1,200 pounds per square inch, according to the type of 
engine. This air is furnished by a three or four stage com- 
pressor sometimes attached to the main engine and some- 
times to an auxiliary engine and in the more modern boats 
to both. The air from this same compressor is stored in 
steel bottles for starting purposes. The average marine 
Diesel engine carries enough compressed air to turn over 
for about ten minutes when starting. 

The engines are absolutely reliable in starting and re- 
versing provided that preparations have been careful and 
the inspection thorough. During a stay in port for some 


days the bearings and pins are overhauled very much as 
with a steam engine and the valve gear looked after in the 
same way. 

TIMING OF VALVES 


The proper timing of the various valves is worked out 
for each engine by the designers and perfected by the 
builder during trials. These data are always available on 
a boat, or if not must be made available, so that when ad- 
justments for changes due to wear or other causes are 
necessary the gear can be brought to its proper timing 
without guesswork. Suction valves usually open about 
five degrees below top center and close on the bottom 
center. Exhaust valves usually open about ten or twelve 
degrees below the bottom center and close somewhere 
near the top center, each on its proper cycle. All valves 
are closed during compression, expansion and explosion 
with the exception of the fuel inlet, which has a lead of 
from five to ten degrees or more according to the speed of 
the engine, the kind of fuel used and the type of injection 
valve. 

Other factors also enter into this, such as the temper- 
ature of the fuel, its viscosity, the pressure of the atom- 
izing air and the type of atomization and apparatus. En- 
gines which have failed on certain kinds of fuel oil have 
been made successful by raising the pressure of the atom- 
izing air or by pre-heating the fuel or in other ways 
improving the atomization. If an engine smokes and 
shows carbon deposit only one of three reasons can exist: 


First: The fuel is not being atomized. 
Second: The compression is not high enough. 
Third: There is an excess of fuel. 


If the fuel does not atomize it may be because the vis- 
cosity is too high. This can in some cases be remedied by 
pre-heating the fuel or increasing the amount and pressure 
of the air used for atomizing, but some of the heavier 
residual fuel oils are so viscous and have such enormous 
surface tension that it is absolutely impossible to atomize 
them into the fine mist necessary for clean combustion 
under these conditions. If the engine has not sufficient 
compression the only possible remedy is to use a lighter 
fuel more easily ignited, because the compression of a 
Diesel engine is the maximum stress; and as the engine is 
always designed for this stress it is not possible to increase 
it substantially without risking the entire structure, and 
subjecting the bearings to pressures per square inch in 
excess of those considered in the design. 

Sometimes a small advantage can be obtained by speed- 
ing up the engine and thus obtaining high temperatures 
because of the smaller interval of radiation. Again it is 
possible to increase the compression in certain instances 
by putting in thicker liners and smaller pistons, thus re- 
ducing the bore and making possible an increase of com- 
pression. Practically all Diesels have removable liners 
which make this possible. If the engine is getting too 
much fuel the remedy is obvious and the method is to 
change the adjustment of the governor which controls 
the timing of the inlet valve. 

The writer knew of one case where the bell crank 
connecting the governor to the inlet valve was reversed 
and the engine was governed and slowed down by the 
admission of excess fuel and a great deal of experimenting 


was done to account for the abnormal behavior of the 
engine, the abnormal cards rendered and the great amount 
of carbon collecting in the cylinders. 


INJECTION VALVE 


The injection valve necessarily passes through a long 
stuffing box, which has to withstand the entire pressure of 
the atomizing air 600 to 1,200 pounds per square inch. 
The valve is usually raised by cams and returned to its 
seal by powerful springs. Various devices have been re- 
sorted to to minimize friction in the stuffing box, permit- 
ting the valve to center on its seat and at the same time 
preventing it from battering its seat,a rather delicate 
problem, as the valve is usually only %4 to 5% inch in 
diameter and the stem two to three feet long. Some firms 
use an oil lantern in the middle of the stuffing box. Others 
eliminate the stuffing box entirely, having instead a long 
stem about 1% inches in diameter and 18 inches long, 
fitting closely into a sleeve and having oil grooves instead 
of packing. 

These points have been touched upon at some length 
because the injection valve with its auxiliaries (pumps) 
and compressors) is the heart of a Diesel engine. The 
timing of the injection valve, its control by the governor 
and the timing of the fuel pumps are the most delicate 
adjustments on the Diesel engine. 

The air inlet and exhaust valves are comparatively easy 
to set. Cams are usually keyed on to the shaft so they 
cannot be moved and, if movement is desired, an offset key 
is made. The only adjustment actually necessary is to 
compensate for the wear on the valves and this adjustment 
consists of nothing more or less than lengthening the stem 
of the valve by means of the sleeve placed there for that 
purpose until it is the thickness of a sheet of paper from 
the roller on the lever and the roller on the other end of 
the lever is taut on the cam, the valve being closed and the 
cam being down as far as it will go. 

The adjustment of the injection valve, pumps, etc., is 
done with gages furnished by the manufacturers, who are 
always glad to instruct properly the man in charge. Be- 
sides the general work of taking up loose bearings, pins, 
adjustments, etc., it is customary to clean all valves and 
their seats and the cages inside and out. The cylinders 
are carefully cleaned at every opportunity and several 
times a year the pistons are removed, inspected and 
cleaned, broken rings replaced and the cylinder thoroughly 
examined. Marine Diesel engines usually are so designed 
that the pistons can be easily removed with a minimum 
effort. 


MAINTENANCE 


In a general way the maintenance of a Diesel engine is 
not very different from a steam engine, inasmuch as all 
the work can be done by any first-class mechanic if pro- 
perly instructed. One good Diesel man can take charge 
of a large marine Diesel engine plant in which there is 
not another Diesel man on board provided they are all 
good mechanics. In fact the writer knows of two in- 
stances where this was done. 

When a Diesel engine has been overhauled thoroughly, 
inspected and adjusted it is ready to start. There are no 
preliminaries, no steam to get up, no starting of this, that 
and the other auxiliary, Seosby open the air valves and 
the engine starts. In practice aboard ship there is usually 
a Diesel dynamo engine in operation and a Diesel air com- 
pressor. The multi- stage air compressor has usually four 
stages and stores air at two pressures, one for starting and 
one for atomization. With the air in storage on a twin 
screw boat, two compressor engines sunning and one of 
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the main engines compressing air as soon as it starts there 
is every chance of getting an engine under way even after 
several failures. 

A new engineer coming into a dead ship that is supposed 
to be ready to run will first get the dynamos in operation, 
because practically all auxiliary machinery, such as ice 
machinery, blowers, hoist, etc., are operated by electricity 
on a Diesel boat. If the boat does not have even 
sufficient air stored to start the dynamo engine, a donkey 
boiler on the upper deck (which is required by law for 
pumping purposes) is fired up and a small steam com- 
pressor operated for several hours. 

The next step is to start the auxiliary Diesel com- 
pressors. This can be dispensed with, if the main engines 
are merely being started at the dock, but if maneuvering, 
the auxiliary compressors should always be in operation, 
at least until the crew have become thoroughly convinced 
of the reliability of the main air stored and main engine 
compressors. 


INSPECTION 


An inspection of the main engines prior to turning over 
is somewhat similar to that of a steam engine. The crank 
pit and thrust are looked at to see that the gear has been 
cleared away and the turning motor disconnected. The 
main engine compressors are looked after in the same 
way and their discharge lines cleared to the reservoir— 
the pumps are worked by hand until the injection pipes 
and injection valves are filled as pet cocks on these valves 
will show. The air pressure for atomization is tested for 
atomization, note being taken whether the pet cocks throw 
solid oil or atomized oil. The jackets are tested for water 
and the various overflows from the jackets inspected to 
make sure that they are all running. The overflow from 
each individual water cooled valve is inspected. 

The engine having been ascertained to be in condition 
to turn over, the air supply and the oil supply being 
checked at each injection valve, and it having been 
positively ascertained that each part of the engine is sup- 
plied with water, the engine is ready to start. A look at 
the gage board shows the pressure of the fuel oil supply, 
the atomizing air pressure, the starting air pressure, the 
jacket water pressure and the condition of the various 
auxiliaries. 

Most Diesel marine engines have one set of cams for 


going ahead and another set on the same shaft for re- 


versing and the shaft is moved end-wise to bring one or 
the other into play. In order to shift this shaft it is ne- 
cessary to lift all the valves, otherwise their rollers would 
catch on the edges of the cams. A lever is provided for 
this purpose. 


STARTING Up 


To start a Diesel engine the first step is to lift the 
valves, the next to shift the cam shaft forward or re- 
verse as the occasion may require—the next is to lower 
the valves. Another lever is provided which causes the 
governor, when stopping a Diesel engine, to close off the 
oil injection valves, otherwise if the engine stopped with 
one of them open the cylinder would be filled with oil. In- 
cidentally the only way a Diesel engine can be stopped is 
to shut off the oil supply. 

The air valve is opened and the engine starts slowly. 
It turns more easily even than a steam engine because 
no warming up is necessary. After it has anevile about one 
revolution ‘the governor lever is moved and the injection 
valves begin to act. The engine develops power instantly 
with the fresh injection. It is then operated very slowly 
indeed until the entire engine is well warmed up, because 
one of the greatest troubles with Diesel engines is the 
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cracking of the cylinder castings owing to the constant 
changes of temperature. 

During this period a round of the engine is made to 
inspect the action of valves, try pet cocks, examine jacket 
water for temperature and otherwise make sure that the 
engine is operating sweetly. The engine should have a 
chance to operate twenty minutes in this manner, but if 
necessary can be brought up to full speed in four or five 
minutes, but should by no means be brought up to full 
speed immediately on start unless there is opportunity to 
circulate hot water throughout the jackets of the engine, 
as at least one installation has provided a connection from 
the donkey boiler to the jackets for the purpose of warm- 
ing them up. 

When under way if any of the valves give trouble a 
good Diesel man thinks nothing of removing them or 
changing them without stopping the engine. If an exhaust 
valve or an injection valve must be changed the inlet 
valve is propped open so that there is no compression in 
the cylinder and vice versa. 


SELECTION OF FUEL 


Great care must be exercised in the selection of fuel for 
these engines, but it would be impossible to make specifi- 
cations, because a fuel which one engine will use satisfac- 
torily cannot be consumed by another engine having a 
different compression or system of atomization. It is an 
object to use the cheapest fuel possible but in a general 
way Diesel engines absolutely cannot use crude oils. The 
fuels which they do require are easily obtainable and cost 
very little more than crude oil. Most Diesel engines, as 
sold by the manufacturers, are guaranteed to use crude 
oil of a certain gravity, but this gravity is so high that 
there are very few crude oils in the world that will com- 
ply with it. When an engine is operated satisfactorily on 
an oil of a given viscosity, it is advisable to get fuel as near 
this viscosity as practicable, otherwise the entire adjust- 
ment of the injection valves must be altered. A still better 
way is to have a heater installed, possibly taking warm 
gases from the exhaust for the purpose of heating the oil. 
A viscometer for use on shipboard can be obtained for 
about $50.00 (10/8/4), and if the fuel oil happens to have 
more viscosity than desirable, enough heat can be added 
to it to bring about the proper consistency. 

All told the Diesel is an easy engine to operate for a 
man who is a mechanic and an engineer, but if undertaken 
by a tinkerer he is sure to find himself in trouble soon 
because of the fine workmanship demanded in the proper 
maintenance of a Diesel engine. 


Convention of the American Society of 
Marine Draftsmen 


_ The fourth annual convention of the American Society 
of Marine Draftsmen, which was held at the Hotel Bres- 
lin, New York, on April 16 and 17, proved to be most 
successful from every standpoint and eclipsed all previous 
conventions of the society for the amount of work accom- 
plished and the harmonious manner in which the proceed- 
ings were conducted. 

The meeting was called to order by J. Emile Schmeltzer, 
president of the society, at nine o’clock on Friday morn- 
ing, April 16, and the following delegates answered to the 
roll: Branch No. 1, Delaware River, R. N. Story; Branch 
No. 2, Norfolk Navy Yard, A. W. Chase; Branch No. 3, 
Boston Navy Yard, M. M. Blunt; Branch No. 4, Quincy, 
Mass., J. E. Buckley; Branch No. 5, Washington Navy 
Yard, Chas. Walsh and G. W. Nusbaum; Branch No. 6, 
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Newport News, Va., S. Van Auken, A. H: Haag and H. A. 
Hope; Branch No. 7, Portsmouth Navy Yard, R. J. Boyd; 
Branch No. 8, Connecticut, A. C. West; Branch No. 9, 
New York, R. H. Stults and P. R. Hichborn; Branch 
No. 10, District of Columbia, W. L. Buckley and H. Cap- 
devielle; Branch No. 11, Mare Island, W. B. Newton; 
Branch No. 12, Bath, Me., W. Murtaugh. 

At the morning session the reports of the executive com- 
mittee, delegates and the several standing committees were 
heard. The reports showed a healthy growth in member- 
ship, new branches having been established at Bath, Me., 
and Vallejo, Cal. There are, at present, three more 
branches forming in various parts of the country. The 
secretary's report showed that a large number of the 
members had secured positions through the inquiries of 
employers for men in this profession. 

The afternoon session was devoted to unfinished busi- 
ness and the election of officers, which resulted as follows: 
President, J. Emile Schmeltzer, New York; vice-presi- 
dent, H. A. Hope, Newport News, Va.; secretary, B. G. 
Barnes, Quincy, Mass.; treasurer, P. K. Thurston, Wash- 
ington, D. C.; executive committeeman, P. H. Irohwein, 
New London, Conn. 

The Norfolk and Newport News, Va., branches of the 
society were successful in securing the convention for 
next year, and it is believed that Old Point Comfort will 
be designated as the place of meeting. 

The second day of the convention was devoted entirely 
to new business, when various resolutions, having for 
their object the advancement of the draftsmen along in- 
tellectual and economic lines, were introduced and acted 
upon. 

The convention closed with a banquet given in honor 
of the delegates by the New York Branch at the Hotel 
Breslin, at which over 200 were present, including men 
prominent in the field of naval architecture and marine 
engineering. R. H. Stults acted as toastmaster, and after 
welcoming the delegates and other guests, introduced the 
following speakers: J. Emile Schmeltzer, “The Society: 
Its Organization and Objects”; Luther D. Lovekin, “The 
Marine Draftsman”; Saunders Van Auken, “Brotherly 
Love”; Hon. James P. Maher, “Our Navy Yard’; Naval 
Constructor J. E. Bailey, “Our Battleships”; Postmaster 
Wm. FE. Kelly, “Organization and Fraternalism”; and 
Hon. James V. Flynn, “In Passing.” The banquet was a 
splendid social success and the festivities continued long 
after the formal programme was completed. 

The object of the American Society of Marine Drafts- 
men, as outlined by the officers, is to unite the marine 
draftsmen and to promote their welfare socially, intel- 
lectually and professionally and to cultivate the highest 
standard of professional ethics. Meetings are held by the 
various branch societies at least monthly, and, together 
with the regular business, papers of a technical nature are 
read and discussed. These papers are published in the 
society's Journal, which makes its appearance quarterly, © 
and, while it is only one year old, it has already taken a 
front rank among technical papers of its kind. 

While the society is distinctly an intellectual body, yet 
the collective mind of the draftsman seems to have been 
asleep to general economic conditions until quite a recent 
date. It is only recently that he has awakened to the fact 
that he is his brothers’ keeper, and anything he may do to 
benefit his brother draftsmen will not only react to his 
own good, but will advance the interests of every member 
of the profession. Through this organization draftsmen 
learn to know and respect each other, and by association 
and the interchange of professional ideas increase their 
efficiency, which in turn reacts to the benefit of the em- 
ployer. 
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Notes on the Conversion of Cargo Vessels 
into Bulk Oil Carriers—II 


BY F. K. RUPRECHT * 


Tank Top 
It would be impossible to retain the tank top intact in 
an oil vessel, owing to the leakage and collection of ex- 
plosive gases which would make the vessel very danger- 
ous. Large openings could be cut in the tank top and 


inch by 3%-inch by Y%-inch angle will be fitted on the 
other side. The larger angle will be double zigzag riveted 
and the smaller angle will take the outside row only. The 
face bars will be double bulb angles about 3 inches by 7 
inches, giving a good heavy frame. One of the bars will 
be bent into the margin bracket and the other carried 
down over the butt, as shown in Fig. 5. 

At the deck the web frame will be clipped to the deck by 
double clips and riveted oiltight, besides being bracketed 
to a deep beam, which in turn will be connected to a web 
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Fig. 1—General Arrangement of Cargo Vessel Before Conversion to Oil Carrier 


all parts liable to collect vapors opened up by air and 
drain holes. This method, however, is not satisfactory 
because it is very difficult to clear the intact sections of 
gas. It would also be impracticable to remove the entire 
tank top, because it is a very valuable strength member, 
and longitudinal strength is a great desideratum in oil- 
carrying vessels. 

A method which, it is believed, would do away with the 
first objection and still leave a great amount of strength, 
is to remove all plating except a strip on the centerline 
keelson wide enough to take the vertical web stiffeners 
on the centerline bulkhead, and strips 8 to 12 inches wide 
on each keelson and on the margin plates. A strip one 
frame space wide can be left on one side of the transverse 
bulkheads. This forms the lowest horizontal stiffener to 
the bulkhead and therefore should be on the same side 
as the other horizontal stiffeners. This method will apply 
to the tank top throughout the oil tanks and cofferdams. 
In this arrangement we keep that part of the tank top 
which contributes most towards the strength of the vessel 
and does away with any pockets and ventilation troubles. 


CONSTRUCTION OF WEB FRAMES 


Two web frames will be fitted in each tank. In some 
cases the old web frames will be found adequate, and in 
this case no others need be fitted. In some of the tanks 
_the web frames will not be found in a location suitable 
and in this case new ones will be added at the required 
frames. 

The cost item will be the ruling one in the construction 
of these web frames, and it is believed that the cheapest 
construction is a single straight or tapered plate riveted 
to the margin plate bracket. The idea of tapering is to 
insure a good connection to the bracket. At the ends of 
the vessel the webs will be made up of two plates, because 
they could not be fitted in one length owing to the slope 
of the ship’s side. The plate butts and the connection to 
the bilge bracket will be triple riveted. The connection 
to the shell will be by the ordinary frame bar and a 3%- 


* Associate Member Society of Naval Architects and Marine Engineers. 


on the centerline bulkhead. This forms two complete 
girders in each tank and gives a great amount of stiffness. 
Where the original web frames are retained special con- 
struction must be used to arrive at the same amount of 
strength. Web frames may have lightening holes cut in 
them, and where the straight plates are used this will 
usually be advisable, owing to excess weight. 
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Fig. 2.—Midship Section of Cargo Vessel 
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The above method of constructing web frames recom- 
mends itself because of the small amount of riveting owing 
to the fact that most of the webs are in one piece. There 
is a Saving in scrap material because no radii have to be 
cut at the bilge and at the inner edge of the plate. The 
old bilge bracket need not be removed and the face bars 
need very little, if any, furnacing. If, however, it is 
thought advisable to take out the old bilge bracket, the 
webs can still be fitted in straight lengths with a radius 
at the bilge. By fitting them this way the width will ex- 
ceed that required by the registration societies, but a sav- 
ing will be made in labor on the plate because of not hay- 
ing to shape the inner edge or furnace the face bars. The 
web will be connected to the margin plate by double clips 
and the riveting will be through the floor clips doubled 
if necessary. 
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In the ‘tween decks the webs will be a flanged plate and 
will be riveted to the old shell bar and double or single 
double riveted clipped to the oiltight main deck and to the 
upper deck. Only the former clips will have to be riveted 
and calked oiltight, unless the tween decks are used as 
summer tanks. 


Tank Deck 
The tank deck will be oiltight from ship side to expan- 
sion trunk side. To do this the main frames must cut at 
the deck level, as stapling the deck angle around the frames 
would not be in accordance with the rules of the regis- 
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Fig. 3.—General Arrangement of Vessel as Bulk Oil Carrier 


All stringers will be cut in-the way of the webs, and 
if of a smaller depth will be bracketed to them. The brack- 
ets will have double clips to the web plate and will be 
double riveted to the stringer plate. These brackets may 
be flanged or fitted with a single face angle. If the 
stringers are of the same depth as the web frames, the 
stringer will be double clipped to the web or single clipped, 
but double riveted, which is preferred, and half diamond 
plates will be carried over the web frame face angles. 
The old stringers will be used, but will have to be taken 
down and cut to suit the bulkheads and frames. The 
brackets may be fitted to them while on the ground and 
the stringers replaced in section and reriveted to suit 
work. 


tration societies and would not insure permanent tightness. 
The most economical method of doing this is to take the 
stringer plate off the deck and shear off the edge that had 
been notched in way of the frames. This takes about 6 
to 8 inches off the plate. A section of the frame will be 
removed for about 10 inches above the deck level to allow 
for riveting the deck to the shell. The sheared stringer 
plate can now be connected continuously to the shell by 
a large double zigzag riveted angle or by a flanged plate. 
The latter will be easier to fit and rivet because the lap 
to the deck will be clear of the frames and easier to rivet 
and calk. With the flange plate it will be found easier to 
secure an oil tank connection to the shell, because the 
latter will be found slightly unfair and the flange plate 
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Fig. 6—Mlidship Section of Vessel Built for the Oil-Carrying 
Trade 


can be pulled up to it by the rivets better than a heavy 
angle. The angle connection reduces the width of the 
stringer plate, while with the flanged plate the original 
width can be retained by making the horizontal flange 
any desired width. 
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make up the width lost by the double riveted edge laps. 
Three strakes will, as a rule, be ample for the space be- 
tween shell and trunk bulkhead. The stringer plate will be 
the original plate and so will be next, but a new strake will 
be fitted to take the trunk bulkhead. The edges must not 
be joggled because of the rules of the registration societies, 
so that in some cases the original plates must be put 
through the rolls before marking for the new rivets. 

It will now be necessary to decide what to do with the 
deck in the expansion trunk. It can be left as it is and 
hatches cut in it to correspond with the oil hatches on the 
upper deck, the old cargo hatches being plated over, or 
the deck may be entirely taken up. In the latter case the 
beams may be left continuous to the centerline bulkhead 
and bracketed to the latter or cut at the expansion trunk 
edge. In this case, if the trunk bulkhead is stiffened on the 
oil side, the beams will project beyond the bulkhead far 
enough for a bracket connection from the vertical stiff- 
eners on the bulkhead, or, if desired, the beams may be 
cut at the bulkhead line and the vertical stiffeners ex- 
tended below the deck level far enough for a bracket con- 
nection to the beams as shown in the sketches. If the 
deck is stopped at the trunk the connection to the trunk 
bulkhead may be made by a large angle double zigzag 
riveted, or by a flanged plate similar to the connection at 
the shell. Since the bulkhead and the deck strake are new 
work the angle will be found very satisfactory. 

If the deck is left intact, the vertical stiffeners on the 
expansion trunk bulkhead will be bracketed to the deck. 
If the deck is entirely removed, we introduce the compli- 
cation of having to make the centerline and all transverse 
bulkheads continuous to the upper deck in the expansion 
trunk. What would seem a good compromise, since - it 
includes the advantages of both methods, is as follows: 
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Fig. 7—Section in Way of Web Frames, Showing Proposed Construction 


Since this deck must be oiltight to the expansion trunk, all 
butts and laps will have to be double riveted. As a rule the 
original deck will be single riveted, so that all plates must 
be taken up and repunched for these extra rivets. The al- 
ternate strakes, of course, will have to be new plates to 


Beams cut for centerline bulkhead, but left continuous 
from shell to centerline; deck made oiltight as outlined 
above, but continued beyond the expansion trunk bulkhead 
far enough to form a shelf about 2 feet wide for the con- 
nection of the stiffener brackets and the web stiffeners. 
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United States Submarine F-4 in Honolulu Drydock Just Before Starting on Her Fatal Cruise 


This ledge would be carried entirely around the tank, 
forming a connection for the longitudinal and transverse 
bulkheads and the brackets of their vertical stiffeners, 
which will be cut at this level. At the centerline the shelf 
will be about 2 feet on each side of the bulkhead and the 
beam ends will be riveted to it and bracketed to the ver- 
tical stiffeners on the bulkhead. A corresponding strip of 
plating will be riveted to the strong beams, thereby in- 
creasing their stiffness. Small drain holes will be cut be- 
tween all brackets all the way around the tank to avoid 
the collection of small quantities of oil. A large face 
angle will be riveted to the ledge to increase its stiffness, 
except at the transverse bulkheads, where the plating will 
be riveted to the next beam on each side. 

Lloyd’s rules for tank vessels require this shelf of plat- 
ing at this level, two frame spaces wide at the centerline, 
for the connection of the centerline bulkhead and stiffener 
brackets and one frame space wide each side of the trans- 
verse bulkheads. None is, however, required at the trunk 
side, but the fitting of it seems to justify itself on a con- 
version job by the simplification of construction. In tank 
vessels only the strong beams in line with the web frames 
are carried to the centerline bulkhead, but in a conversion 
job where we have the beams we can get a sHeneeh and 
cheaper job by keeping them in place. 

While the deck plating is a great factor in loaetana toned 
strength, we can afford to remove such large sections of 
this deck, because it is located close to the neutral axis 
of the vessel, and so the few strakes removed have but 


little effect on the moment of inertia, and the slight amount 
lost is more than made up for by the four angles on the 
centerline bulkhead, the face angles on the ledges, and the 
expansion trunk angle, all of which are continuous mem- 


bers. : 
(To be continued.) 


Loss of Submarine F=4 


Through the courtesy of Mr. James A. Lyle, superin- 
tendent of the Honolulu dry dock of the Inter-Island 
Steam Navigation Company, we are able to show on this 
page what is probably the last photograph ever taken of 
the United States submarine F-4 before she took her fatal 
plunge outside of Honolulu harbor on March 25. The 
submarine is shown docked in the Honolulu dry dock with 
the four-masted schooner Defender, receiving a final over- 
hauling before beginning practice maneuvers. 

According to reports from the commandant of the naval 
station at Pearl harbor, the salvage operations have pro- 
gressed slowly, due to the depth at which the F-4 is sub- 
merged. Although nothing definite is known regarding 
the cause of the disaster, it is surmised that the crew 
must have been the victims of an explosion within the ship, 
as no signals of any kind were given after the vessel took 
her fatal dive. 

The loss of the F-4 is the first serious submarine disas- 
ter in the United States Navy. The records at the Navy 
Department show, however, that the total number of sub- 
marine disasters in other navies up to date is sixteen. 


The Craig Diesel Type Marine Oil Engine 


Description of a Four Cycle Diesel Engine, Distinctively American 
in Design and Construction—Its Application to Commercial Boats 


Sufficient data are now available from a variety of 
sources to show with a fair degree of certainty what can 
reasonably be expected from the performance of well- 
designed Diesel marine oil engines. The shortcomings 
and limitations of this type of machinery are much better 
understood than was the case a few years ago, and, on 
the other hand, the exceptional advantages of the Diesel 
engines are becoming more fully recognized and the field 
for its development is rapidly widening. 

At the present time the superiority of the four-cycle 
Diesel engine is generally acknowledged, and its continued 
success, as marked by the increase of orders in England 
and on the Continent for vessels equipped with this type 
of machinery, seems fully assured. In the United States, 
where a general policy of “watchful waiting” has been 
adopted by shipowners in the matter of investigating the 
merits of the Diesel engine, a few pioneers have taken 
matters into their own hands, and in spite of the seem- 
ingly hostile attitude of shipowners have worked out their 
own designs and built engines of this type which have 
given very creditable results in service and which are 
likely to become an important factor in the marine engine 
field. 


One of the distinctively American Diesel marine en- 
gines is illustrated on this and the following pages. It 
is of the four-cycle type built by the James Craig Engine 
& Machine Works, Jersey City, N. J., and shows in every 
detail the same thoroughness in design and workmanship 
that has marked the large gasoline (petrol) engines de- 
veloped so successfully by this firm. The particular en- 
gine illustrated is a six-cylinder unit with a bore of 9% 
inches and a stroke of 11 inches, designed to develop 175 
brake horsepower when operated at about 400 revolutions 
per minute. 

Two six-cylinder engines of this size were installed 
last season in the motor boat Aeldgytha, built by the 
Matthews Boat Company, Port Clinton, Ohio, from de- 
signe by Morris Whitaker, Nyack, N. Y., for cruising 
purposes on the Great Lakes. The boat is 110 feet long 
overall and 18 feet beam, with a draft of 6 feet. This is 
the first twin screw Diesel engine installation made in the 
United States. 

During the last season the Aeldgytha cruised 2,400 
miles with a fuel cost of only $120 (£25), whereas dur- 
ing the previous season, when the boat was fitted with 
gasoline (petrol) engines and made a total run of only 


Fig. 1.—Craig Six-Cylinder Diesel Type Marine Oil Engine 
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Fig. 2.—Diesel-Engined 


1,600 miles, the fuel cost was $550 (£113). With the 
Diesel engine installation the total cost for fuel and lubri- 
cating oil for the 2,400 miles traveled was only $175 (£36). 
The average fuel consumption with the engines running at 
about 330 revolutions per minute and giving the boat a 
speed between 11% and 12 miles per hour, was a little 
less than one gallon per mile, or about .5 pound per brake 


Motor Boat Aeldgytka 


horsepower per hour. By installing Diesel engines the 
cruising radius of the boat was more than doubled and 
the danger attending the presence of a large quantity of 
gasoline (petrol) on board was wholly eliminated. 

The Craig engine has a number of very desirable fea- 
tures incorporated in its design. The framing is built up 
of steel columns carried down through the bedplate and 
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stayed with diagonal bracing. The bedplate is a steel 
casting with hollow box girders through which the water 
for cooling the cylinder walls and heads and the main 
bearings is circulated. Above the column framing is an 
upper or “super” base carrying the cylinders and valve 
push rod guides. 

In handling the exhaust a very ingenious arrangement 
is used consisting of an auxiliary exhaust valve operated 
by a separate cam shaft so timed that the valve is opened 
before the piston uncovers the exhaust ports in the cyl- 
inder walls at the bottom of the stroke. In this way over 
80 per cent of the exhaust gases at high temperatures pass 
out of the cylinder before the regular exhaust valve in the 
cylinder head is opened. The regular exhaust valve, there- 
fore, is not opened against high-pressures, nor is it sub- 


jected to highly heated gases; its function is simply to — 


permit scavenging the cylinder. 

With the exception of the auxiliary exhaust valve, all 
of the valves are mounted in the cylinder head. The air 
inlet valves are operated in the same way as the exhaust 
valves, but they are all connected to a common manifold 
which can be connected to the bilges, thus aiding in ven- 
tilating the bilges and at the same time supplying cold air 
to the cylinders. The air-starting and fuel injection valves 
are operated in a similar manner, but their rocker arms 
are mounted on eccentrics carried on a fore and aft shaft 

- which by partial rotation will throw either one or the other 

of the valves in or out of action, as may be desired, in 
starting the engine. The fuel valve itself opens down- 
ward and the oil and injection air are thoroughly mixed 
and atomized in a series of washers perforated with small 
holes surrounding the valve. 

Reversing is accomplished in the usual manner by shift- 
ing the main cam shaft, bringing the proper cams into 
action. In starting the engine, the air-starting and fuel 
injection valves are controlled by two levers connected by 
gearing to two control shafts, one mounted outside the 
other in the form of a sleeve, each of which controls the 
valves for three of the cylinders. A single oil pump sup- 
plies the oil to all injection valves, the openings in the 
separate feed pipes being controlled by separate needle 
valves and check valves. 


Fig. 4.End View 
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Fig. 5.—Cross-Section 


The air compressor is of the two-stage type mounted 
on the main crankshaft with a very effective system of 
intercoolers. The builders also supply an auxiliary gaso- 
line (petrol) engine-driven set comprising a two-stage 
air compressor, an electric generator and a bilge pump. 

While from the point of view of economy and safety 
this type of engine is well adapted to yacht and pleasure 
boat service, as instanced by the satisfactory performance 
of the twin screw installation on the Aeldgytha, never- 
theless its greatest field of application will undoubtedly 
be in commercial boats. Here the economy in fuel con- 
sumption, averaging not over .5 pound per brake horse- 
power per hour, coupled with the reliability of perform- 
ance which can be justly claimed, makes it possible for a 
motor vessel to undertake long voyages without refueling, 
thus giving the owners an opportunity to take advantage 
of favorable markets for the supply of fuel. Moreover, 
in the case of the Craig engine, simplicity of design in 
accordance with the best engine building practice has 
made it possible to put the engine on the market at prices 
that compare very favorably with those of steam power 
plants, and in accomplishing this it is believed that one 
of the most serious drawbacks to the adoption of Diesel 
engines in commercial boats has been overcome. 
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Weights of Solid Four=Blade Propellers 


The writer had occasion at one time to collect some 
data on the foundry and finished weights of various solid, 
four-blade, cast iron, bronze and cast steel propeller 
wheels. As complete dimensional data accompanied these 
weights, it seemed as though a law or formula might be 
developed which would give with sufficient accuracy the 
weight of a wheel for both cost-estimating and design 
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average the foundry weight was about 3 percent greater 

than the finished weights when no caps were fitted. The 

foundry weights also varied somewhat, however, due to the 

difference in ramming in the foundry. Two 4,o00-pound 

wheels (cast iron) cast from the same pattern, but . 
rammed by different molders, were found to differ by 240 

pounds. So it is very probable that a curve plotted on 

this formula will come within the limits of uniformity of 

actual weights. ; 


purposes. After several different formule were tried, the The factors going to make up this formula are those 
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Curves Showing Rough or Foundry Weights of Solid Four-Blade Propeller 


following was finally adopted as giving the most accurate 
approximation, and still not being unwieldy. 
The foundry or rough weights were plotted on: 
P sf 
DA = 


2 


x Ln S< Dn 


1,000 X Ds 
where DA = total developed area of wheel, in square feet. 
thickness of a blade measured at center line of 
_ shaft, in inches. 
thickness of blade tip, in inches. 


7 


Dn diameter of forward or larger face of hub, in 
inches. 

Ln = length of hub, in inches. 

Ds = diameter of bore for shaft at forward or larger 


face, in inches. Appraximately equal to 

the diameter of the tail shaft, in inches. 
The foundry weights, or the weight of the wheel when 
turned out from the foundry ready for machining and bor- 
ing, were used, as the finished weights varied much more, 
depending on the amount of machining done, and on the 
size of the cap fitted, etc. It was found that as a general 


found on practically every wheel design. Three curves 
are shown; one for cast iron wheels, one for bronze, and 
one for cast steel wheels. Although the writer had not 
the available data, no doubt the weights of built-up wheels 
and also three-blade wheels could be plotted on this same 
base. It is advised that any readers having sufficient data 
actually plot their own results, to allow for any varia- 
tions in weights due to any local standards in design. 

Seattle, Wash. L. A. Bater, N. A. 

Lone Non-Stop Run or Moror Sutp.—The motor ship 
Selene, of the Anglo-Saxon Petroleum Company, Ltd., 
fitted with Werkspoor Diesel engines, recently made a 
non-stop run of approximately 9,000 miles from Panama 
to Tientsin in forty-four days, averaging a speed of 200 
miles per day. The vessel left Cardiff December 19, arriv- 
ing at Port Arthur January 13. After loading, she left 
Port Arthur January 21 and arrived at Colon January 28, 
leaving Panama for Tientsin January 30. The latter part 
of the voyage was made without touching at any inter- 
mediate ports. 


Economy Takks » 
“Old Scotch”’ 


Savings That Can Be Made Whena Vessel is 1n Port 


There is an old saying that “Charity begins at home,” 
and our old friend, Economy, likewise should begin at 
home. That is, don’t practice it while you are away all 
the time, and neglect it at your home station. 

To get down to what I’m aiming at, in connection with 
economy on board ship, all the saving should not be made 
while the ship is underway, but it should be practiced 
while tied up at the wharf, or at anchor as well. Even 
if the big mill is stopped, there are certain auxiliaries 
which must be kept going under all circumstances, and 
they require steam. Hence, fires must be maintained in 
at least one of the boilers, and that takes coal, and a lot 
of it, too, unless you carefully watch your corners to 
reduce waste. 

Generally, when using one of the main boilers for 
auxiliary purposes, you do not need its full power for 
the work to be performed. Here is where you can make 
a saving. If it’s a Scotch boiler with three furnaces, you 
can generally get along with the fire in only one furnace, 
or perhaps you might find it better to use one-third of 
your grate surface in each furnace. Whichever way you 
do it, stop all your air inlets, except those through the 
grate bars, immediately under the spread fire. You don’t 
want to waste your heat units by raising the temperature 
of a lot of surplus air. Hence, go around and stop up 
all chinks where the air might sneak in with little dabs 
of fire-clay, and you will be surprised to see how you 
can cut down the coal consumption. 

When I was a boy I knew the skipper of a Down East 
schooner who came pretty near being the “King of Tight 
Wads.” He actually would save his used quids of chew- 
ing tobacco, stick them up over the galley range, and when 
they were dry he would put them in his pipe and smoke 
them. Now I don’t believe in carrying economy quite 
that far, but I do know of several chief engineers who 
are using the lumpy parts of the ashes from the ash pits 
Over again, and get considerable heat out of them, and 
that’s no joke, either. If you don’t believe it, just try it 
the next time you are tied up at the wharf and don’t have 
to force your fires much. There are a good many un- 
consumed pieces of coal which sneak through your grate 
bars, in spite of all precautions, and it’s these shirkers 
that you make use of by “zweibaching” (if I dare use 
that German term) the ashes. 

There are also some economies that can be made in 
the use of steam, when the vessel is tied up. Of course, 
you have to run a dynamo to keep the ship lighted, and 
no matter whether there are many people on board or 
not, in cold weather you have to keep the ship thoroughly 
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heated throughout. If you didn’t, there would be a bill 
for “busted” pipes, which would freeze up during cold 
spells. 

A friend of mine got up a very ingenious method of 
avoiding the running of the air and circulating pumps 
while in port. These require attention and oil, besides 
being heavy steam users. Then, too, he had to run his 
flushing pump for the sanitary system. By making a 
short connection between the auxiliary exhaust pipe to the 
steam pipe leading to the steam heating system, he 
shunted all of the exhaust steam from the dynamo engine 
and the flushing pump into the steam heating system, 
thereby side-stepping the use of the main condenser and 
the necessary pumps in connection with it. 

At first blush you might think that the back pressure 
in the dynamo engine and the flushing pump would cause 
these auxiliaries to use more steam than would be saved 
by avoiding the use of the air and circulating pumps, but, 
as a matter of fact, after careful trial, he found that he 
saved some coal by adopting this method. The increased 
steam consumption, on account of the back pressure, was 
more than offset by the live steam he would have used 
in the air and circulating pumps and in the steam heating 
system. Of course the drains from the heating system 
put hot water into the feed tank to be pumped back into 
the boiler, thereby saving some of the wandering heat 
units which have but one object in life, and that is to 
escape. By this method he made the radiators act as an 
air condenser for the exhaust steam, at the same time 
they were heating up the quarters on the ship. 

On some ships lying at the wharf I have noticed a 
steady stream of exhaust steam coming out of the escape 
pipe. Chief engineers who let steam escape that way 
ought to be “pinched” for robbing the coal mines, as it 
is a sinful waste of fuel. If you had gone aboard any of 
these ships, you would, undoubtedly, have found that they 
were using live steam from the boilers for heating the 
ship. 

Some scientific gents have figured it out that there is 
only enough coal in sight to last the world at large about 
one hundred and fifty years. While many of us are not 
much worried about what will happen to marine engi- 
neers when the coal does give out at that time, we are 
occasionally jolted by the bills presented by the fellows 
who are digging out the coal these present days. 


Yours for economy, 


bi evth 


Questions and Answers for Marine Engineers 


Inquiries of General Interest Regarding. Marine Engineer= 
ing and Shipbuilding will be Answered in this Department 


CONDUCTED BY H, A, EVERETT* 


This department is maintained for the service of prac- 
tical marine engineers, draftsmen and shipbuilders. All 
inquiries should bear the name and address of the writer. 
Anonymous communications will not be considered. The 
identity of the writer, however, will not be disclosed un- 
less the editor is given permission to do so. Indicator 
cards taken from marine engines will be carefully ana- 
lyzed, the defects pointed out, and the horsepower calcu- 
lated, provided complete data are sent with the cards. 


Depth at Which Submarines Operate 


O.—How far below the surface can a submarine operate and still see 
above the surface? B. 


A.—Periscopes are usually 15 feet to 17 feet in length, 
and this is the limit to which a submarine can submerge 
and operate by sight. 


Quality of Soft Coal 


Q.—Is there any way of readily telling whether soft coal is good coal 
or bad coal when it is delivered on board ship? CHIEF. 


A. —None, so far as I know. In general, good coal has 
a bright, clear luster and it should not be finely and uni- 
formly broken up; there should be lumps in it of clear, 
bright coal. If coal is purchased in quuantity and con- 
tinuously, it will usually pay to have a sample tested for 
calorific value, which can be done at small expense by 
many laboratories especially equipped for this work. 


Chattering of Safety Valves 


©.—Can you tell me why it is that safety valves sometimes vibrate 
badly when blowing off steam, and in other cases where the pressure is 
the same do not chatter? Sh Wo 


A—The question of the chattering of a safety valve 
against its seat when discharging is, according to best in- 
formation, attributed to the length of pipe between the 
safety valve and the boiler. This should always be the 
shortest possible. Where it has appreciable length it 
serves as a reservoir and the enclosed steam has a weight 
of its own and a natural period of vibration which may 
synchronize with the natural period of the valve spring 
in such a way as to cause violent chattering. The best 
way to stop an action of this sort is to shorten up the pipe 
connecting the safety valve to the boiler. 


Requirements and Pay for a Position as Oiler 


Q.—What are the requirements to get a place as oiler in the engine 
room of ocean steamers, and what is the average pay? E. M. 


A.—Steamship companies differ as to the requirements 
imposed upon prospective oilers. In some companies the 
oilers are chosen from the fire-room force and become 
oilers via water-tenders. In others fire-room experience 
is not necessary and in many no fixed rule is in force, but 
the choice of oilers is left entirely to the chief engineer 
of the vessel. In general, a common school education, a 
good knowledge of the construction and operation of 
marine engines, and some boiler-room experience are 
essential and but little else. Knowledge of the operation 
of pumps and auxiliaries is desirable and required in 
many jobs. The pay is from $30 to $45 (6/5/0 to 9/7/6) 
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a month and found in American ships, and $25 (5/4/2) 
per month and found in the British transatlantic service. 
If a young man is fairly familiar with marine engines 
and the engineers kindly disposed, but little experience is 
necessary to enable him to become a good oiler. 


Does Sea Ice Contain Salt ? 


Q.—‘“‘A”’ contends that after salt water ice (sea ice) has been washed 
with Fee water and allowed to melt, the melted water will be fresh, or 
in other words ‘“‘A”’ claims that the ’salt is expelled from the water in 
the freezing. ‘‘B” claims that the salt freezes in with the water, and 
on melting “the water will be salt. HH. M.S: 


A.—‘A” is correct if the ice has been produced by quiet 
freezing, as freezing salt water excludes the salt. It is 
entirely possible, however, to have salt held in the ice 
mechanically, as when spray is blown onto a body or ice 
cake and freezes there. Physically it is true that ice 
which forms in a brine solution is composed of fresh 
water crystals without salt in it. 


Horsepower from Indicator Cards 
Q.—In computing the horsepower from indicator cards, is the horse- 
power of both head and crank ends added together? It would seem to 
me that as steam was acting on only one side of the piston at a time 
the horsepower of the engine would be the average of the two ends. 
P. Mack. 
A.—The pressure on the head end acts on the down 
stroke and the pressure on the crank end acts on the up 
stroke, so that there are two impulses on the piston rod, a 
pull and push for each revolution of the crank; therefore, 
if we wish the total work per revolution it is the swm of 
these pressures multiplied by the distance moved through. 


Work done per minute — 33,000 = horsepower. 


Power Calculations 


O.—Will you please figure for me the indicated horsepower neces- 
sary to drive the following ship 16% knots and the diameter and pitch 
of a suitable propeller for it? Unless it takes up too much of your 
valuable column, I should appreciate it if the calculations might be given 
in detail. The vessel is 425 feet between perpendiculars, 54 feet 8 
inches beam and 22 feet 6 inches draft, displacement 9,380 tons, twin- 
screw, and the engines not to exceed 90 revolutions per minute. R. C. 


A.—The power calculation is the one to make first and 
the effective horsepower which is used in overcoming the 
resistance of the hull is the frictional horsepower plus 
the wave-making horsepower. The first may be calcu- 
lated approximately from the following formula, if the 
dimensions of the vessel are known: 


S is the wetted 
surface, ” is the 
speed in knots, 
and a coefficient 
of friction of .o1 
is assumed. 


Frictional horsepower = .0307 S V** where 


From Taylor’s formula: 


S = 15 VD X LL, 
where D = displacement in tons. 
= length in feet. 
S = 15.5 V 9380 X 425: 


Ss 31,000 square feet. 


Friction horsepower = .0307 31,000 X 27.89 = 2,640. 
The wave-making or residuary horsepower cannot be 
figured from any formula. The residuary resistance per 


ton of displacement’ as determined from model experi- 
ments is given in a series of curves (“Speed and Power 
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of Ships,’ by D. W. Taylor) and for the form given this 
is very nearly 3 pounds; therefore, the wave-making 
horsepower = .00307 X 3 X 9,380 X 16.5 = 1,425 horse- 
power. The total effective horsepower is then the sum of 
the frictional and wave-making horsepowers, or 2,640 +- 
1,425 = 4,065. In general the ratio of effective horsepower 
to indicated horsepower is as I is to 2, so that indicated 
horsepower = 4,065 K 2 = 8,130. This, then, is the indi- 
cated horsepower necessary to propel the hull given at a 
speed of 16% knots. 

The determination of a propeller for this case in ac- 
cordance with the method indicated in “Propellers,” by 
C. H. Peabody, gives a three-bladed propeller 16 feet di- 
ameter, 22 feet pitch and 7o percent efficiency at 88 revo- 
lutions per minute. The individual steps in the propeller 
calculation consist of determining the value of a function 
containing the known properties as horsepower, speed and 
revolutions per minute, and from tables which have been 
compiled from experimental information the diameter 
and pitch in consonance with these is found. The actual 
numerical work for this case would be unintelligible with- 
out the tables and context. 


Relative Advantages of Turbines, Diesel Engine and 
Reciprocating Steam Engine Drive 


Q.—What are the relative advantages of the turbine and Diesel en- 
gines over the reciprocating engine for ship propulsion in regard to first 
cost, steam consumption, service, and useful life? IN, Ik So 


A.—The question is too broad to be properly answered 
here, as it involves the consideration of so many factors 
as to make a comprehensive answer far too voluminous. 
Briefly, however, conservative engineering judgment, 
backed by experience in actual installations, seems to war- 
rant the following generalizations. Direct connected tur- 
bines show excellent economy and are reliable for high- 
speed vessels and for these installations result in a saving 
of weight and space for propelling machinery. They are 
higher in first cost than a reciprocating steam engine in- 
stallation. 

For vessels of 15 knots or under, the principal turbine 
companies now recommend geared turbines, and even for 
high-speed vessels this is finding much favor. Confining 
attention to vessels of the cargo-carrying class at speeds 
below 15 knots, the margin between the several methods 
of propulsion is so small that local or economic conditions 
which may have no bearing upon engineering features 
often are the deciding factors. 

A careful comparison of two vessels of identical exter- 
nal characteristics, but with a reciprocating steam engine 
and Diesel engines for the propelling machinery recently 
appeared and gives an excellent account of several items 
in coming to a reasonable decision.* A table is appended 
giving this comparison and the comparison is extended 
in the same manner to include approximate figures for 
geared turbines. Allowance has been made for the differ- 
ence in tonnage measurement and deadweight carrying 
capacity which the systems involve. The vessel chosen 
for the comparison is 400 feet length between perpen- 
diculars, 52 feet beam, 29 feet 9 inches depth, 26 feet 1 
inch draft. Total deadweight carrying capacity in tons, 
8,640 (steam), 8,775 (Diesel), 8,805 (geared turbines). 
Speed, 10% knots; radius of action, 3,500 miles; fuel 
consumption, 1.6 pounds per indicated horsepower per 
hour; 1.6 pounds per indicated horsepower per hour (re- 
ciprocating); 1.2 pounds per indicated horsepower per 
hour (turbine); .61 pound per indicated horsepower per 
hour (Diesel). 


*“The Relative Possibilities of the Diesel Oil Engine, 
bine and Suction Gas Engine.” 
gineers and Shipbuilders, 1912. 
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Oil Engine | Steam Engine Geared Turbine 
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17 0,440.00 167,340.00 154,490.00 
136,480.00 126,080.00 126,560.00 
$1.25 per ton $1.33 per ton $1.30 per ton 


In general, for moderate speed ships which would be 
driven by a single reciprocating engine, a Diesel engine 
ship is more costly, as the machinery is more expensive 
and the hull also, on account of the twin screws, oiltight 
work, etc., but the space occupied by propelling machin- 
ery is less and the weight is less, so that there is a gain 
in cargo-carrying capacity and weight. At the present 
state of development Diesel engines are not suitable for 
high-powered vessels from engineering rather than eco- 
nomic reasons. 

Geared turbines undoubtedly operate on increased steam 
economy, but there is little difference in the machinery 
weight and space and the first cost is higher than the 
standard machinery. A gain claimed for them is the 
absence of racing during heavy weather, which, however,, 
is always less noticeable in any form of twin screw drive. 
The item of first cost is so important that it oftentimes 
settles the question out of hand, as it persists in the shape 
of increased insurance, etc., throughout the life of the 
vessel, and may transform receipts from profit to loss. 

There is but little to choose as to reliability between 
the various systems, and figures are not available as to 
length of useful life. It is probably questionable, how- 
ever, if either Diesel engines or geared turbines will have 
as long a period of usefulness as the present standard 
steam engine of the reciprocating type. 

It is interesting to note that if the price of oil for the 
Diesel engine rises above that indicated in the table, or 
the price of coal falls below the given price, the margin 
quoted is seriously affected and may be reversed. 


LAUNCH OF Ontario No. 2.—The car ferry Ontario No. 
2, said to be the largest vessel of the kind ever built on 
the Great Lakes, was launched recently from the yards of 
the Polson Iron Works, Toronto, Ont. The dimensions 
of the vessel are: Length, 318 feet; beam, 34 feet; depth 
of hull, 20 feet 6 inches; tonnage, 5,400; horsepower, 
4,500; capacity, 60 loaded railway cars and 1,000 passen- 
gers; launching weight, 2,100 tons. The vessel will have 
accommodations on the upper deck for 800 first class pas- 
sengers, while the lower deck will be used for the railway 
cars and the second class passengers. The cost of the 
vessel is about $500,000 (£102,500), and it will run be- 
tween Cobourg, Ont., and Charlotte, N. Y., the port for 
Rochester. 


Letters from Marine Engineers 


Discussion of the Design and Handling of Marine Engines, 
Boilers and Auxiliaries — Breakdowns at Sea and Repairs 


This department is open to all readers of the magazine 
for the discussion of affairs in the engine room. AALl let- 
ters published are paid for at regular rates. Your ideas 
or experiences will be mutually helpful and interesting to 
other engineers. Write your letter now. 


Shipbuilding in Navy Yards 


The remarks published in recent numbers of INTERNA- 
TIONAL MARINE ENGINEERING, both in the editorials and 
in the letters from marine engineers, relating to the policy 
and wisdom of constructing naval vessels at navy yards, 
have been of great interest to me. This is a policy the 
soundness of which is most certainly open to question 
and to doubt. The doubts as to the advisability of con- 
structing battleships and destroyers in navy yards are 
not in the minds of civilians alone; on the contrary, they 
are in the minds of a very large number of naval officers. 
I do not have any intention of criticising either the policy 
of the Navy Department in building ships at navy yards 
or the remarks that have appeared in your paper; never- 
theless, I desire to set forth a few of the facts as they 
appear to me. 

I think that naval officers in general concede that per- 
manent employment must be furnished at navy yards if 
a highly skilled and hard-working class of workmen is to 
be retained. In order to furnish this permanent employ- 
ment, there must always be enough work on hand to keep 
the workmen employed for the full eight-hour day, six 
days in the week (except in the summer, when Saturday 
afternoon is given as a holiday). Now the general char- 
acter of naval repair work and overhauling is not such as 
‘to offer this steady employment; in fact, it is more or less 
intermittent. Even under the best of conditions and with 
the greatest of foresight, there will be a great deal of 
work on hand at one time and a complete absence of it 
at other times. Military considerations do not allow this 
work to be spread out so as to make a good general aver- 
age; it must be rushed to completion as soon as 
possible so that the ship under repair may rejoin the 
fleet and become a real unit for battle, rather than a 
paper one. A long stay at a navy yard is nearly always 
accompanied by a more or less complete demoralization 
of the crew, in the sense of a smooth working and efficient 
whole, so nearly all captains are exceedingly anxious to 
stay at a navy yard as short a time as possible. 

The question then appears to be how to find steady 
employment for a body of skilled workmen that will be 
sufficiently large to take up and rush to rapid completion 
such general repairs and overhauling as the active units 
of the fleet may need. I believe that the only answer to 
this is to be found in shipbuilding. 

However, this shipbuilding would be of an entirely 
different character than that which comes in for your 
editorial criticism. The character of shipbuilding neces- 
sary to fulfil the conditions given above would be of a 
distinctly non-military type; of a character for which 
there should not be any immediate need, such as fuel 
ships, transports, supply ships, tugs, ete.—in fact, it would 
not include any ships of a type which one or two years’ 
additional time of building might render almost obsolete 
when commissioned. 


The sole object of this shipbuilding would be to carry 
out the same function for the navy yard force that an 
air chamber does for a feed pump. It would act as a 
reservoir to receive the workmen during slack periods 
at the yard and, later, would act as a supply chamber to 
furnish workmen when they were in demand for other 
work. Of course the writer fully realizes that this would 
make the cost of the ship very high and would make the 
time of construction quite long, but these are secondary 
considerations for the types of vessels mentioned, espe- 
cially when one considers the reasons for navy yard 
construction. 

The writer believes that each navy yard should always 
have one ship of the character above mentioned under 
construction at all times. Such a policy would very soon 
give enough auxiliaries to the fleet, so that there would 
not be any pressing need to rush to completion those ships 
under construction. It would seem that such a policy 
would be all that the navy yards could fairly ask. The 
policy of building battleships and destroyers at navy yards 
does not fill the want mentioned above, since there is just 
as much haste in rushing such ships to completion as 
would prevail at a private yard, and for this reason men 
cannot be spared from such construction work to take up 
repairs when needed. 

In regard to the quality of vessels built, I may state 
that, with few exceptions, I do not think that there is any 
appreciable difference. All navy yard built ships seem to 
be operating effectively and economically. The greater 
number of privately built ships are in the same class, but 
there are some few exceptions which furnish shining ex- 
ceptions to any one desiring to cite them as models of 
extremely poor ships, commonly known in the fleet as 
“lame ducks.” It would seem that a repetition of these 
vessels should be prevented by an efficient inspection 
force, properly backed up by the department. 

From what I can learn, the comparing of “bids” from 
private companies and “estimates” from navy yards is 
not at all a fair proposition. As you have stated, if a 
contractor runs over his bid he loses his money, whereas 
if a yard runs over its estimates it simply applies for 
and gets more. If the Department desires to build ships 
at a navy yard, it is entirely proper that it should get the 
best estimates possible of the cost of such construction, 
but certainly such estimates, without financial responsi- 
bility, cannot be properly compared to the bids of regu- 
larly bonded contractors. 

I cannot agree with your correspondent in that it is 
necessary for the government to keep ships under con- 
struction at all times “‘so that in case of emergency the 
government would not be at the mercy of private con- 
tractors, who charge all they can get in order to pay 
dividends, or what they consider a fair profit.” It 
seems to me that more nearly is the reverse of this true, 
and that just so far as the government undertakes the 
building of the few fighting vessels that are authorized, 
the private shipbuilding companies will allow their plants 
to become more or less obsolete for this purpose, for 
without a fair prospect of business it cannot pay them 
to keep up their special equipment for this class of work. 
If this equipment is allowed to deteriorate, the govern- 
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ment will surely be at the mercy of private contractors 
in case of an emergency, because at such a time the navy 
yards will have all they can do to keep the battle fleet 
and its auxiliaries ready for action without attempting 
to expand their shipbuilding facilities. The private com- 
panies will then be obliged to charge what will seem to 
be an exorbitant price, simply because they will not be 
in a condition to undertake economically large naval work. 
It would seem that the natural competition among the 
large shipbuilding companies must certainly protect the 
government from exorbitant prices for naval work under 
normal conditions. 

There are many ways in which the government is able 
to save on its cost of building which are not open to the 
contractor. One of these is in the manner and time of 
carrying out the trial trips and preliminary acceptance 
trials. When a vessel is built by a contractor it is re- 
quired that she shall carry out certain steaming trials, 
shall make a certain designated speed, and shall show a 
certain economy of fuel and water before being deliv- 
ered to the government. The carrying out of the neces- 
sary work and steaming to accomplish these results add 
an item of expense which is of a very appreciable mag- 
nitude. In order to make the contractors’ cost comparable 
to the navy yard estimate these trials should all be carried 
out by the government for a ship built at a navy yard, 
and their cost should be added to the cost of the ship. 
That this is not always the case is shown by the fact 
that at least one government-built battleship has held her 
steaming trials after being commissioned, and that the 
cost of such trials has therefore been largely charged to 
the cost of maintenance of the navy rather than to the 
cost of the vessel's construction. 

The writer does not say that the government should 
not take advantage of the saving which is accomplished 
by using the ship’s regular complement; or that it should 
not get the great advantage of instructing the men of the 
engineer’s department in steaming at full power; or that 
it should not have the opportunity to collect all the neces- 
sary data for handling the ship while carrying out the 
ship’s official trials. It would seem that this is a very 
laudable way of “killing two birds with one stone.” How- 
ever, it seems that all such things should be considered 
when one attempts to compare a contractor's bid with a 
navy yard estimate, and that the fact that the estimate is 
somewhat lower than the bid should not be taken to mean 
that the contractor is charging all he thinks he can get— 
usually believed to be more than he ought to get. 

I trust that this letter is not too long for your consid- 
eration. A Nava OFFICER. 


The Present Position of the Marine Dis= 
tillate (Paraffin) Engine 


During the past few years a great deal has been written 
about the development of the Diesel and semi-Diesel or 
hot-bulb engines, and the progress of these recent types 
of engines has received widespread attention. On account 
of the rapid-fire improvements and advances that have 
been made in the heavy oil engine, and also because of 
its application in large units, this type has rather ob- 
secured the earlier electric ignition engine in the eyes of 
the public. 

It is largely true that the development of the gasoline 
(petrol) engine has been limited to comparatively small 
units, for the cost of operating a large unit on the lighter 
fuels would hardly be offset by any advantages that might 
be gained by the use of this type of machine. Be it said, 
however, that the internal combustion engine of the elec- 
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tric ignition type is not limited to the use of the lightest 
products of petroleum. In both Great Britain and Amer- 
ica engines of this type using the heavier distillates (par- 
affin) have reached a high stage of development, and in 
America they have been successfully constructed in units 
of 500, or even 600 horsepower. England, though she 
leads America in the Diesel and hot-bulb engines, has not 
kept pace with her brother across the water in the de- 
velopment of the heavy paraffin engine. The greatest 
progress in this type of machine has without question been 
made on the Pacific Coast, where conditions, both as re- 
gards available fuel supply and field of application, have 
been especially advantageous. 

The manufacture of light, high-speed gasoline (petrol) 
engines, for racing and pleasure boats, seems to have been 
carried on exclusively in the Eastern States of America, 
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while the construction of the slow-speed, heavy motor for 
large commercial vessels is, with a few exceptions, con- 
fined to the western coast. The reason for this is not 
hard to find. California is well known as one of the 
greatest oil-producing districts in the world, and there 
has consequently been an enormous supply of refined and 
semi-refined products available for consumption. It is 
only natural, then, that a simple and reliable type of en- 
gine should be developed for the utilization of these fuels. 

With the construction of the first successful marine en- 
gine in San Francisco in 1884, it was recognized that the 
most efficient and reliable results for commercial purposes 
were to be obtained by heavy construction and slow rota- 
tional speeds. The service demanded by a work boat, of 
its propelling machinery, required an engine that would 
give constant service day in and day out under all condi- 
tions. A type of engine was consequently developed that 
closely resembles the commercial Diesel motors of the 
present day, as regards speed and heavy structural details. 

At the present time there are half a dozen manufac- 
turers of these heavy four-cycle distillate engines on the 
Pacific Coast, and from an analysis of each make of en- 
gine, it will be found that the variations in weight, speed, 
cylinder dimensions and general design are slight. In the 
following discussion three and four cylinder engines will 
only be considered as, of course, the one and two cylinder 
engines are built only in the smaller sizes. 


WEIGHT AND SPEED 


At first sight these heavy duty engines may appear to 
be cumbersome, but it must be remembered, as stated 
above, that they are designed primarily for commercial 
service, where the requirements often call for full load 
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output day and night without a stop. Fig. 1 shows the 
result of plotting weights per horsepower against horse- 
power ratings, indicating the variation of the former 
quantity as the size of the engine increases. The weights 
given are the net weights of engines, including reverse 
gears. In some of the lighter types of high-speed engines 
the reverse gears are separate, but in the type under con- 
sideration the gear pot is mounted on an extension cast on 
the main engine bed, thus providing an extremely rigid 
unit, not unlike the modern automobile plant. 

The normal epeeds of these engines are found to be 
comparatively low, especially in the larger sizes, thus en- 
abling higher propeller efficiencies to be obtained and at 
the same time reducing the wear and tear incident to high 
speeds. Piston speeds vary from 550 to 650 feet per 
minute, while rotational speeds range from 200 to 500 
revolutions per minute, depending on the size of the 
engine. Fig. 2 shows the variation of these quantities with 
respect to horsepower ratings, the curve shown represent- 
ing the average of the different makes, which vary but 
slightly in this particular. The following average figures 
will perhaps give a little clearer idea of the weights and 
speeds of a few selected sizes, including single and double 
cylinder engines. 


Weight 
No. Revolutions Per Horse- 

Horsepower. Cylinders. Per Minute. Weight, Pounds. power, Pounds. 
5 1 400 750 150 
30 2 300 4,200 140 
80 3 300 9,600 120 
250 4 225 50,000 200 
500 8 200 90,000 180 


From the above it will be seen that the units of 250 
horsepower and over are exceedingly heavy machines and 
are only fitted for vessels of the heaviest construction. 
Only one manufacturer has undertaken the regular con- 
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struction of these heavy engines in sizes larger than 150 
or 200 horsepower, but a considerable number of large 
installations have been made by the one concern. During 
the past few years fifteen installations, aggregating 4,467 
horsepower, have been put into successful operation. This 
average of 300 horsepower per vessel is probably not ex- 
ceeded by an equal number of the largest vessels pro- 
pelled by hot-bulb engines. 


PRICE 


The purchaser of an engine is perhaps interested more 
in price than in any other item, and the curves shown in 
Fig. 3 should consequently prove of interest. The prices 
include engine, propeller, shafting, magneto, air pump, 
and, in fact, all that is essential for a complete installa- 
tion. Discounts sufficient to approximately cover the cost 
of installing the engine in a boat are ordinarily given 


INTERNATIONAL MARINE ENGINEERING 


May, 1915 


when an engine is shipped, so that the prices as given 
may be taken to be the cost of an installation ready to run. 

The subject of price seems to be in an extremely un- 
settled condition and widely variant prices are often 
quoted on engines of apparently equal merit. However, 
it is most probable that the variation in price is due in 
part to power ratings and to features of design and con- 
struction that are incorporated in order to produce slightly 
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more efficient results. It is nearly always a safe assump- 
tion that the more expensive machine has had more care 
expended in its design and construction, especially in this 
day of keen competition. 

In conclusion it may be said that the internal combus- 
tion engine of the electric ignition type has advanced to 
a point where practically as much faith is placed in its 
continuous operation as in that of the steam engine. Units 
as large as 600 horsepower have been successfully con- 
structed, and large commercial vessels equipped with en- 
gines of this type have been put into commission on long 
runs into the open sea under conditions where the safety 
of the vessel is often dependent on the uninterrupted 
operation of the propelling machinery. A number of 
specific instances might be cited of power vessels that 
have logged upwards of 200,000 or even 300,000 miles 
and that are still in daily operation. 


San Francisco, Cal. CHARLES J. BELDEN, 


Gas Engine Needle Valve Settings 


In the operation of gas engines the effect of varying 
the needle valve settings upon the fuel consumption of 
the engine is desirable knowledge. For the information 
of those interested, results of a test run on an Interna- 
tional Harvester engine, 6 inches by Io inches, 300-350 
revolutions per minute, for both alcohol and gasolene 
(petrol), are published. 

The brake horsepower of the engine tested was main- 
tained as nearly constant as possible in order to determine 
comparative results and to eliminate that variable. The 
radius of the brake arm was 1.7 feet, the pull maintained 
constant II pounds, and the engine constant k = .003255 
and the brake horsepower = .003255 X revolutions per 
minute X pull. The specific gravity of the alcohol used 
was .93, and that of the gasolene (petrol) .72. The open- 
ing of the needle valve was increased from a minimum to 
a maximum and gave the results tabulated. 

From the tables and the curves of Fig. 1 the cost of 
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The calorific value of this aleohol was 11000. 
2545 


Therefore, the thermal efficiency = 
Pounds fuel per h. per B. H. P. x 11000 


operation for a constant load increases rapidly for in- 
creased needle valve opening in the case of gasolene 
(petrol), while for alcohol it reaches its first maximum 
at about one-half turn and remains nearly constant until 
the valve is opened a full turn, after which it mounts 
rapidly. If denatured alcohol could be purchased for the 
same amount per gallon as gasolene (petrol), these curves 
show that it would be the cheaper fuel for loads requiring 
the needle valve to be opened one-half turn or more, for 
from that point on the consumption of alcohol per hour per 
brake horsepower is less than that for gasolene (petrol). 
Therefore it naturally follows that from the one-half 
turn point on, the thermal efficiency of the gas engine 
using alcohol is higher than when using gasolene (petrol). 


Thermal efficiency = = 
Pounds fuel per hr. per B. H. P. x 18000 


As, however, the cost per gallon of denatured alcohol is 
greatly in excess of that of gasolene (petrol), the net 
cost per hour per brake horsepower is lower for the 
gasolene (petrol). In order to compare their relative 
merits regardless of cost, the curves have been plotted 
on an equal cost of Io cents (5d.) per gallon. 

New York. Bruce R. Ware. 


An Interesting Bit of History 
The drawing which accompanies this letter is one 
which, I think, will interest most readers of INTERNA- 
TIONAL MARINE ENGINEERING. Probably the two most 
interesting vessels of fifty years ago were the Stevens 
Battery and the Monitor. The Stevens Battery was way 
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ahead of its time, and the drawing here shown is proof 
of it, as the idea of twin screws and multi-cylinder en- 
gines with short strokes and high speed is certainly modern 
practice. 

The drawing came into my possession in the following 
way: The late Mr. Myers Coryel came into my office 
about a year before he died. He took from his pocket 
a tracing of the drawing here shown and told me the 
drawing was made by him about 1851 for E. A. Stevens, 
the founder of Stevens Institute. He said that the study 
was made and discussed by Mr. Stevens with men who 
were later connected with the Quintard Iron Works and 
the Delamater Iron Works. 

Mr. Coryel was, of course, a very young man at that 
time, but he rememvered very clearly the points under 
discussion, which were the necessity of keeping the en- 
gines below the waterline and the protective deck. The 
short connections were looked at askance and the short 
stroke with horror by all save Mr. Stevens, who insisted 
that greater economy would result on account of the 
higher revolutions which would allow smaller propeller 


Cross-Section of Stevens Battery 


wheels, which, he also insisted, would make for economy. 
Mr. Coryel was not sure whether it was intended to use 
eight cylinders on each shaft or four, but he was inclined 
to think it was the former. He also said that Mr. Stevens 
suggested that it might be possible to effect a greater 
economy by exhausting from the cylinders of one engine 
into the cylinders of the second engine, making them 
somewhat larger in bore. This was not favorably looked 
upon by the others, however. 

Mr. Stevens wanted to use a boiler pressure of not less 
than 100 pounds, and this was pronounced impossible, un- 
less a different type of boiler should be designed by 
Mr. Stevens, and this, he said, he could do by using copper 
tubes of small diameter and having the water inside them 
and the fire outside. By small tubes, Mr. Coryel said, that 
tubes of 2 inches to 2% inches were meant. As far as he 
could remember, however, Mr. Stevens never made any 
working drawing for this class of boiler. 

The drawing clearly shows the boiler, engine and crank- 
shaft. Mr. Stevens gave a great deal of attention to the 
valve movement, and the one finally settled on for this 
engine was a cam shaft driven from the main shaft by 
means of a chain and sprocket wheels. The chain, how- 
ever, was not exactly a chain but a wire cable made of 
copper on which were fastened balls which fitted into 
semi-circular depressions in the sprocket wheels. 

Experiments were made with this drive, but it was found 
difficult to hold the balls in position. This trouble was 
overcome, however, by making one of the balls of com- 
position and braising it in place and by holding the other 
balls in position by stringing short pieces of tubes between 
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them and cutting out the sprocket wheels for the tubing. 
It is rather strange that a number of years ago experi- 
ments were made with this very same drive in Europe 
on Corliss engines to connect up the governor. These 
engines, as far as I know, were never built. 

Mr. Isaac Newton undertook the design of engines for 
the Stevens Battery about 1869, and they were built by 
the Delamater Iron Works. The engines were built rights 
and lefts for the twin shafts. The cylinders were 72 
inches in diameter with a 45-inch stroke. The cut-off 
valve was driven separately from the main valve and 
placed at the side of the valve chest so that the main 
valve could be removed without disturbing the cut-off 
valve. 

The main valve was balanced for pressure and was 
also fitted with an air-balancing cylinder device. Per- 
haps some of the readers of this journal can tell what 
became of these engines when the Battery was broken 
up before completion. 

General George B. McClellan was given the job to com- 
plete the Battery and he spent a million dollars, more or 
less, getting ready to do the work. Mr. Stevens had left 
the Battery and a million dollars to the State of New 
Jersey for its completion, but as the State could not have 
a navy, New Jersey gave them back to the estate of E. A. 
Stevens and his heirs, whereupon everybody who had any 
possible connection with that talented family put in claims 
for a part of that million and the Battery, so the matter 
got into the law and it took about eleven years, I think, 
for the courts to arrive at the remarkable conclusion that 
as the State could not own a navy it could not accept 
Mr. Stevens’ gift; therefore, as it had never owned the 
million dollars and the Stevens Battery, it could not pos- 
sibly give it back to E. A. Stevens and his heirs. It is 
pretty safe to say that this decision would have been ren- 
dered more promptly if the Stevens Estate had not been 
so large. 


New London, Conn. W. D. Fores. 


Elevator Coal Barge at Mobile 


The illustration shows the United States gunboat 
Petrel being coaled by the Pratt Consolidated Coal Com- 


Elevator Barge Blossburg Coaling U. S. S. Petre] 


pany’s elevator coal barge Blossburg at pier No. 1 of the 
Mobile & Ohio Railroad Company at Mobile. The load- 
ing capacity of this barge is 150 tons per hour, the cargo 
capacity of 600 tons. IL, 1, G. 
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Marine Articles in the Engineering Press 


Recent Investigations in Model Experiments—A New Method 


for Laying = Off Shell 


Systematic Trials of Ship Models—An account is given 
of the methods used at the model tank in Spezia for 
determining the best proportions of large, fast merchant 
vessels. A standard length is used, combined with different 
breadths varied in standard proportions. The four models 
tested were towed each at different drafts and displace- 
ments, thus gaining a full range of the resistance curves, 
from which the desirable unit can be selected. 18 diagrams. 
I table. 650 words.—Schiffbau, January 13. 


The Ships of the United States Navy.—By Robert W. 
Neeser. A historical record of the ships of the United 
States Navy now in service and of their predecessors of 
the same name from 1776 to 1915. This article takes up 
the Idaho, California and Mississippi, giving a brief de- 
scription of the vessels now under construction, which will 
be christened with these names and the main historical 
events regarding the services rendered by their predeces- 
sors. 4 illustrations. 7,500 words.—United States Naval 
Institute Proceedings, March-April. 


Application, Improvement and Preservation of Wood in 
Shipbuilding.—The article enumerates the different classes 
of wood and their application to shipbuilding for keel- 
blocks, cradles, ways, molds, staging and fenders, besides 
for the actual construction of wood ships. Mention is 
made of the short life of wood material and the means of 
improving and preserving it. Efficient ventilation and a 
good covering surface of paint or oil on thoroughly dried 
wood are recommended as the usual means, but special 
value is given to the pneumatic or pressure creosote-im- 
pregnation as the best means to extend the usefulness even 
of inferior woods. Pronounced economy in building cost is 
expected from using treated beech and fir for vessels in 
river, harbor and coast service. Mention is made of the 
comparative cost and the life of creosoted barges of yellow 
pine for the U. S. Engineers, built in r900. 3 tables. 4,900 
words.—Schiffbau, March to. 


Power-Steering Gear.—By F. Leigh Martineau. A briet 
historical account of the development of power-steering 
gear brings out the fact that the gear patented in 1866 by 
Macfarlane Gray is generally regarded as the father of the 
modern steam-steering gear, as this patent covered the sep- 
arate control valve and hunting gear arranged identically 
as fitted in all modern gears. To A. B. Brown is accorded 
the premier place in the development of the steering gear, 
who, between the years 1867 and 1905, took out no less 
than twenty-six patents relating to steering gears. More 
than half of these patents related to hydraulic-steering 
gear, and a large proportion to the telemotor control. 
At the present time all hydraulic telemotor controls used 
are based on the synchronizing device covered by Mr. 
Brown’s patent, issued in 1888. The first record of a pro- 
posal to adopt electric energy for steering vessels appeared 
in 1893. In recent years, however, the application of elec- 
trical gears for steering vessels has advanced in a re- 
matkable way. The author points out that a steering 
gear is required (1) to move the rudder to any position 
with as little delay as possible; (2) to hold the rudder in 
this position under the stresses imposed in maneuvering 
the ship; (3) to give way before any abnormal stress, such 


Plates — Future of Diesel 


Ships 


as caused by a wave, and automatically to return to its 
former position; (4) to be absolutely reliable and (5), to 
be economical. Taking up each of these requirements in 
turn, it is pointed out that savings of as much as 6 per- 
cent of the running distance of a boat per annum can be 
gained by the use of the most sensitive steering gear. The 
conclusions are drawn by the author that the electric- 
hydraulic steering gear is more precise and, consequently, 
there is a gain in the total ship’s expense due to the shorter 
distance traveled during the year. Further gains are 
made by this gear on account of reliability, as there are no 
parts to adjust, and the gear requires less attention than 
steam-steering gear. A third gain which can be made 
with the electric hydraulic gear is the smaller steam con- 
sumption. 5 illustrations. 4,700 words.—Transactions of 
the Institute of Marine Engineers, March. 


Apparatus for Marking Shellplates—The article de- 
scribes a framelike structure for furnishing a reproduc- 
tion of strake edges, seam and frame rivet centers, butts 
and openings of outside shellplates in such manner that 
the plates can be accurately marked, machined and made 
ready for assembly even before the frames are up. It is 
described as a floor on girders or channel foundation with 
uprights of channel section and cross connections, making 
8 or 10 complete transverse square frames spaced a dis- 
tance equal to the frames in the ship. Movable counter- 
balanced channels slide up and down, one on each frame, 
following by their inclinations and positions the curvature 
of the bottom of the ship. By short templates all strake- 
edges, rivet holes, etc., are transferred to these cross- 
channels and from them to the plate. A modification for 
variable frame spacing is also given. The cost of this 
apparatus is given approximately as $1,000 (£205). 7 illus- 
trations. 2,400 words.—Schiffbau, February 15. 


Twin-Screw Steamships Ciudad de Buenos Aires and 
Ciudad de Monte Video—Before describing in detail the 
two steamers Ciudad de Buenos Aires and Ciudad de 
Monte Video, just completed by Messrs. Cammell, Laird & 
Company, Ltd., Birkenhead, for service between Buenos 
Aires and Monte Video, attention is directed to the re- 
markable progress which has been made in the design of 
channel steamers, of which these vessels are a type. In 
some respects there has been greater progress in the ds- 
sign of channel steamers than in any other branch of naval 
architecture. The limitations imposed in the matter of 
length of hull and in draft, owing to harbor dimensions, 
have resulted in a thorough investigation by tank experi- 
ments of the problem of resistance, so that a form of hull 
with special reference to the lengthening of the load line 
without increasing the overall dimensions of the ship has 
yielded favorable results. In regard to machinery also, 
satisfactory conditions have been worked out both in the 
reduction of weight per unit of power and in efficiency. In 
no class of ship has the advance been so rapid, from pad- 
dle-wheel engines to high-speed reciprocating machinery, 
later to turbines directly driving triple screws, and now to 
turbines actuating twin screws through gearing. It is 
pointed out, however, that designers have failed to make 
equal progress in the arrangement of quarters in such 
vessels, the typical channel steamers hardly offering the 
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most convenient arrangements for the accommodation of 
passengers. These new vessels, for South American 
owners, have a draft of only 10 feet, while the total height 
from the keel to the awning deck is 23 feet 3 inches, and 
the beam 44 feet. The length overall is 364 feet and be- 
tween perpendiculars 350 feet. The G.M. is 4 feet. On 
the official measured mile trial the speed was 19 knots, the 
engines developed 5,800 shaft horsepower. The engines 
are of the Parsons turbine type, there being two sets of 
turbines each operating a propeller shaft through a gear 
wheel. The high-pressure turbines, which are placed in- 
board, made on trial a mean of 2,320 revolutions per 
minute, while the low-pressure turbines placed in the wings 
made a mean of 1,630 revolutions per minute, the pro- 
pellers running at 267 revolutions per minute. The steam 
consumption for all purposes was about 14 pounds per 
shaft horsepower per hour. The thrust bearings are of the 
Michell type. Steam is supplied by four single-ended 
boilers at a pressure of 170 pounds per square inch. 
Either oil or coal fuel may be used. A detailed descrip- 
tion is given of the structural arrangements, the passen- 
ger accommodations and machinery equipment. 29 illus- 
trations. 3,300 words.—Engineering, December 25. 


Contribution to the Question of Unsinkuble Modern 
Ships.—The author points out that two factors should be 
taken into consideration for the watertight subdivision of 
ships: the vertical sinking after a leak and the transverse 
heeling or capsizing. The first has recently been con- 
sidered in numerous regulations of proper bodies, the latter 
has not yet been touched. ‘It was found that under certain 
conditions the initial stability may remain the same or 
increase even though certain damaged compartments are 
open to the sea. The factors for preserving stability of 
the damaged ship are discussed, to which the author adds 
the case of an increased or critical draft, above which 
stability increases. To gain a clear insight into the ques- 
tion the author calculated a number of examples, reduced 
to prismatic shape and further exemplified by models made 
of electrolytical copper and fitted with heeling indicator, 
C G adjusters and compartment flooding plugs. Thus 
the author feels that he is in a position to investigate 
the question, taking into consideration all factors, and 
with sufficient accuracy, so that the model experiments 
may serve for the building of full-sized ships. 18 diagrams. 
I table. 1 illustration. 4,400 words.—Schiffbau, October 
28 and November It. 


The New Fruit-Carrying and Passenger Steamer Van 
Stirum.—Built to the order of the Atlantic Fruit Company 
for their new service between Central American and Euro- 
pean ports, the steamship Van Stirwm is the first passenger 
vessel turned out by the North of Ireland Shipbuilding 
Company, Ltd., since their Londonderry yard was put 
into operation a little more than two years ago. The ves- 
sel is 343 feet long overall, 45 feet beam, 20 feet '%4 inch 
depth, molded to upper deck. The hull is subdivided by 
five transverse watertight bulkheads, all extending to the 
awning deck, and there are three complete steel decks 
which divide the cargo holds into compartments of suitable 
height for the storage of bananas, which will form the 
principal cargo in this service. Accommodations are pro- 
vided for thirty first class passengers. A large refriger- 
ating machine of the CO, duplex type, supplied by the 
Haslam Foundry & Engineering Company, Ltd., of Derby, 
is installed, which is capable of maintaining a temperature 
of from 50 to 55 degrees in tropical climates. Four 
“Sirocco” fans, direct coupled to electric motors, circulate 
the air through the refrigerating coolers. The air is then 
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delivered along air trunks situated on one side of the holds 
and ‘tween decks, from which it is distributed through the 
fruit compartments by means of a large series of adjust- 
able louvres and is then drawn back to the fans through 
trunks on the opposite side of the vessel to repeat the same 
cycle of operations. The fruit spaces throughout the ship 
are insulated with granulated cork. The equipment of 
auxiliary machinery and navigating appliances is very com- 
plete. Propulsion is by a set of single-screw triple-expan- 
sion engines, with cylinders 23, 38, and 63 inches diameter 
by 39 inches stroke, supplied with steam by three Scotch 
boilers, each 15 feet 3 inches diameter by 11 feet 6 inches 
long, constructed for a working pressure of 180 pounds 
per square inch. The main engines were designed to develop 
about 2,400 indicated horsepower on service to give the 
vessel a speed of 1234 knots; on trial, however, a speed of 
14 knots was attained on the measured mile. 12 illustra- 
tions. 2,500 words.—The Shipbuilder, April. 


Efficiency and Future of Large Diesel Ships—The 
author directs attention to the fact that in comparisons 
between steamers and Diesel ships other factors besides 
thermodynamic efficiency enter. He shows that fuel oil 
has advanced in price within three to five years to almost 
three times its former figure in many harbors of Western 
Europe. He gives the principal other sources of special 
fuel oil and their characteristics. The steamer Saltburn 
and Diesel ship Eavestone, of equal dimensions, are techni- 
cally compared, also the Christian X and steamer Ucker- 
mark commercially, the table showing the motorship the 
better, taking into account fuel, wages, lubrication and 
depreciation, but not repairs or extras. It is men- 
tioned that often motor repairs may be sudden and severe, 
cylinders and covers and their parts being most affected. 
The advisability of using or saving some of the waste heat 
of the fuel is discussed. The characteristics of pneumatic, 
electric and steam auxiliaries are noted, and their desir- 
ability for ship work, independently driven or direct-con- 
nected to main engine. The small gain in cargo space of 
some of the motor ships is mentioned, also the great pos- 
sibility of improvement in this direction is acknowledged. 
The conclusion is reached that 4- or 2-cycle engines can 
now be obtained of high reliability and fine efficiency, and 
if only fuel prices will remain within reason Diesel ships 
are considered to remain an important factor in oversea 
transportation. 4 tables. 6,100: words.—Zeitschrift des 
Vereines Deutscher Ingenieure, January 30. 


Modern Gantry Cranes.—lIt is stated that the blast fur- 
naces of Middle Europe have to keep very large quanti- 
ties of ore and material on hand, necessitating either fre- 
quent shifts of the very large gantry over wide fields 
or a special distributing crane. A description of a special 
gantry is given, where a possible movement of 30 degrees 
of one leg gives an effectively increased range at small 
operating cost and little complication. The length of gir- 
der is 391 feet 4 inches; the capacity 10 tons. A description 
is also given of a crane for docks in Vienna, Austria, where 
barges lie a little ways off the sloping bank with two rows 
of sheds further up the bank. A crane was built which 
can unload into the sheds through roof hatches from scows 
or cars. The essential feature of this crane is stated to 
be a triangular girder, straddled by the traveling winch 
and thereby gaining great stability. The crane shows 130 
feet between supports, is 200 feet long and 53 feet high. 
Full details are given of the winch, its support, the elec- 
trical equipment with brakes, the gear and contact trolleys. 
40 illustrations. 5,600 words.—Zeitschrift des Vereines 
Deutscher Ingenieure, February 20 and March 6. 


New Books tor the Marine Engineer’s Library 


The Theory of Heat Engines—Stability of Float= 
ing Bodies—Harbor and Shipping Problems 


THe TuHeory or Heat Enctnes. By William Inchley. 


5% by 834 inches. Pages, 492. Illustrations, 246. Lon- 
don, 1913: Longmans, Green & Co. Price, 7/6 net. 
Although many excellent books exist which deal solely 
with one or two special branches of the subject of heat 
engines, there are very few which deal with the subject 
of the theory of heat engines as a whole. In this book 
the author has made an attempt to give in a complete and 
concise form the thermodynamical and mechanical prin- 
ciples of the subject, and for this reason all purely descrip- 
tive matter of actual engine designs is omitted. The book 
is essentially one for students, and many numerical ex- 
amples are carefully worked out in the text. Examples 
are also given at the ends of each chapter, which the 
student can solve for himself. 


By R. G. Hawtrey. Size, 5% by 8 


Goop AND Bap TRADE. 
1913. Constable & Co., 


inches. Pages, 279. London, 
Ltd. Price, 6s. net. 

The aim of the author in preparing this book was to 
examine certain elements in the modern economical or- 
ganization in the world which appeared to be intimately 
connected with fluctuations of trade. His argument was 
to prove that the fluctuations are due to disturbances in the 
available stock of money, the term money being taken to 
cover every species of purchasing power available for im- 
mediate use. Briefly, the essential steps of his argument 
may be quoted as follows: A depression of trade occurs 
when the amount of credit money in existence is more 
than the bankers think prudent having regard to their hold- 
ings of cash and they raise the rate of interest in order to 
reduce the excess. An expansion of trade occurs when 
the amount of credit money in existence is less than the 
bankers think prudent having regard to their holdings of 
cash, and they lower the rate of interest in order to en- 
courage borrowing. Trade depressions tend to be fol- 
lowed by trade expansions, and trade expansions in turn 
to trade depressions. If at any time trade happened to 
be steady, any casual disturbance tends to be magnified. 


STABILITY AND EQUILIBRIUM OF FLOATING BODIES. By Bernard 
C. Laws. Size, 5% by 8% inches. Pages, 351. Ilustra- 
tions, 130. New York, 1914: D. Van Nostrand Company. 
Price, $3.50 net. 

Owing to the prominence attained by the submarine and 
air ship in recent years, the author has considered it ad- 
visable to set forth briefly the principles underlying the 
stability and equilibrium of bodies floating partially or 
wholly submerged in water and air, supplementing the 
matter which eG hitherto been published on the stability 
of ship forms. To accomplish his purpose the author 
found it necessary to approach the subject in a more lib- 
eral manner, treating the bodies as subject to active as 
well as passive osaeeS, and to call into requisition the prin- 
ciples of fluid pressure, whether liquid or gaseous, in their 
action upon bodies at rest and in motion. An introductory 
chapter gives the essential points bearing on this phase of 
the sisi fect and this is followed by a discussion of gen- 
eral conditions, including definitions and formule. Tin, 
in turn, the subjects of Ships) submarines, floating docks, 
air craft and caissons are taken up. Owing to the scarcity 
of published information regarding the stability of float- 
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ing docks, the book will be of special value to shipbuilders 
on account of this chapter alone. The data which the 
author gives have been derived from a long period of in- 
timate association with the scientific side of shipbuilding 
and, of course, are thoroughly reliable. 


vy YORK AND ITs SoLuTIoN. By 
Harry Chase Brearley. Size, 6 by 9 inches. Pages, 132. 
Numerous illustrations. New York, 1914: The Search- 
light Book Corporation. (Under the auspices of the 
Committee on Industrial Advancement of the Brooklyn 
League. ) 

The problem of Greater New York discussed is tlic 
harbor problem, and it is stated that Greate. New York 3 
present welfare is dangerously threatened wy its harbor 
limitations. In considering this problem, the autho 
points out not only the danger of New York’s commercial 
supremacy, but also the uneconomical effects of conges- 
tion upon living conditions. The solution of the problem 
is held to lie in the development of a great auxiliary har- 
bor with an ideal industrial city adjoining it at Jamaica 
Bay, where some improvements have already been made, 
and where immense possibilities await further develop- 
ments of this kind. The book is an earnest plea for the 
future industrial prosperity of the city that is now the 
greatest pert in the world. 


THE PROBLEM OF GREATER NEW 


Coast Erosion AND Protection. By Ernest R. Matthews. 
Size, 6 by 834 inches. Pages, 147. Plates, 33. Illustra 
tions, 74. London, 1913: Charles Griffin & Co., Ltd. 
Philadelphia, 1913: J. B. Lippincott Company. : 

Maritime engineering is a term which has frequently 

been applied to an important branch of civil engineering. 
Its application is due to the fact that the work includes 
harbor engineering and coast protection. This volume, 
which can be classed as a contribution to maritime engi- 
neering, gives a résumé of the erosion and accretion that 
are taking place around the coasts of Great Britain and 
Ireland. It treats comprehensively of all forms of sea 
defenses, the merits and demerits of each type being fully 
discussed. Special consideration is given to methods of 
construction in reinforced concrete, and, what is of es- 
pecial value, comparisons of costs are stated. The action 
of sea water on concrete is of such importance that the 
author has carried out numerous experiments with a view 
to preventing as far as possible the destruction of con- 
crete taking place from this cause. The results which 
he gives in this book from these experiments will be found 
very useful for practical application. 


SHIPS AND SHIPPING OF OLp NEw York is the title of a 
booklet that has been printed for the Bank of the Man- 
hattan Company, 40 Wall street, New York. It contains 
a brief account of the interesting phases of the commerce 
of New York from the foundation of the city to the be- 
ginning of the Civil War. It contains a large number of 
reproductions of interesting and rare old pictures, together 
with much information regarding the days when the 
American merchant marine in trade all over the world 
was a reality. Anyone interested in the history of the 
American merchant marine, especially with reference to 
the port of New York, will find a copy of this book very 
readable. 
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ENGINEERING SPECIALTIES 


The Morris Patent Double Speed Bottom=Block 


For speeding up the lifting of loads on cranes and other 
lifting gear, Herbert Morris, Ltd., Loughborough, Leices- 
tershire, has placed on the market a two-speed bottom 
chain block which provides a fast speed for the quicker 
handling of loads up to half the capacity of the gear, while 


Fig. 1.—Lifting Heavy Load at 
Normal Speed 


Fig. 2.—Lifting Light Load at 
Double Speed 


heavier loads are lifted in the usual manner. From the 
illustrations it will be seen that the block is made with 
an attachment for linking on to the live side of the chain, 
which then takes the load up at double the normal speed. 
In ordinary practice it is found that most loads are under 
half the capacity of the gear. The block can be adapted 
to practically any make of crane or traveling gear lifting 
on a double chain. 


Large Shipment of Terry Turbines 


An order for twenty-three 60-horsepower Terry tur- 
bines for driving forced draft blowers in the new Chris- 
tian street station of the Philadelphia Electric Company 


View in Terry Turbine Shops 


has recently been filled by the Terry Steam Turbine Com- 
pany, Hartford, Conn. Twenty of these turbines crated 
ready for shipment are shown in the illustration. In the 
background of the photograph may be seen the testing 
department at the Terry shops, where four vertical tur- 
bines of the type built for forced draft work on torpedo 
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boat destroyers can be seen undergoing tests. A 100- 
kilowatt composite-design direct generator set can also 
be seen on the platform in the rear of the testing depart- 
ment. Power for driving the machinery in the shops of 


the Terry Turbine Company is derived from a 50-kilowatt 


turbo generator and a 20-kilowatt turbo generator located 
just back of the superintendent’s office shown in the pho- 
tograph. 


One Hundred=Ton Hanna Type Pneumatic Riveter 


A 100-ton, 48-inch reach, 24-inch gap pneumatic riveter, 
manufactured by the Hanna Engineering Works, has re- 
cently been placed on the market by the Vulcan Engineer- 
ing Sales Company, Chicago, Ill. This heavy duty riveter 
is furnished with a cylinder having a 22-inch piston stroke 
with a relative travel of 6 inches of the rivet die. During 


Hanna 48-Inch Reach, 24-Inch Gap Riveter 


the first half of the piston travel, that is, 11 inches, which 
represents approximately the first 5 inches of die travel, 
the movement takes place through toggle action. At this 
point the mechanism automatically changes into a simple 
lever action, so that for every inch of the last 11 inches 
of piston travel the rivet die will move forward one- 
eleventh of an inch, or a total of one inch, thus producing 
the rated tonnage of the machine at the rivet die prac- 
tically uniform for the last inch of die travel. 

On account of the considerable distance through which 
the rated pressure is exerted, careful adjustment of the 
die screw is unnecessary, consequently there is no neces- 
sity for striking a rivet more than once. With each stroke 
of the machine, the rivet is set with a predetermined ton- 
nage which is produced irrespective of the judgment of 
the operator and leaves no uncertainty as to whether or 
not sufficient pressure has been given to the rivet. 

Owing to the fact of the slow movement of the die 
during the lever action, ample time is given for the metal 
in the rivet to flow and fill the hole completely. Also an 
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opportunity is given for the rivet to set before the pres- 
sure is completely released on the return stroke of the 
lever. This scientific distribution of power and speed, 
is claimed, makes the motion particularly useful for driy- 
ing cold rivets, since the motion automatically slows up 
during the lever action and gives the metal time to flow 
under full pressure, thus avoiding crystallization. 

A novel feature of the machine illustrated is the flush 
top, which permits riveting angle connections on plate 
work as close up as 2 inches. 


Wiegand Chain Screen Door 


Everyone who has had any experience with firing a 
steam boiler is well aware of the inefficiency and discom- 
fort existing whenever the fire door is thrown open either 
for stoking or for breaking and cleaning the fire. A solid 
column of cold air sweeping in at the open furnace door 
suddenly chills the highly heated brick work and crown 
sheet, causing the exposed parts of the firebox to contract 


Fig. 3.—Cleaning the Fire Through the Screen 


on account of the immediately lowered temperature. To 
overcome this drawback the E. J. Codd Company, Balti- 
more, Md., has recently perfected and placed on the mar- 
ket a simple and inexpensive device, known as the Wie- 
gand auxiliary chain door, designed to prevent the in- 
tush of cold air into a furnace on opening the door and 
also to prevent the loss of heat from the furnace by radia- 
tion through the open door, consequently making the work 
of the Pree more endurable, as, with the capac open- 
ing protected, he is not subjected to excessive temper- 
atures. 

The Wiegand auxiliary chain door consists of a large 
number of separate, freely hanging strands of small stecl 
chain suspended from a cylinder enimaitiag across the top 
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of the furnace door with the chains spaced as closely to- 
gether as possible, thus forming a continuous sheet of chain 
similar to the familiar Japanese door screen. The cylinder 
carrying the chain screen is supported above the furnace 
opening in suitable brackets. When the fire door is closed 
this sheet of chain is rolled up on the cylinder. The act 
of opening the fire door automatically unrolls the chain 
from the cylinder and covers the furnace opening, shut- 
ting off the escape of heat and checking the entrance of 
cold air. The only air that can then enter the firebox 
must pass through the holes in the chain, which split it up 
into small streams, producing a better mixture with the 
hot gases arising from the fire bed, thereby promoting 
instead of hindering combustion. 

An idea of the effectiveness of this device can be ob- 
tained from experiments made by placing a thermometer 
Io inches in front of the furnace opening (a position usu- 
ally taken by the fireman in stoking or cleaning the fire), 
showing that when the furnace door is open without the 
chain screen interposed the temperature immediately rises 
to about 400 degrees Fahrenheit. On covering the furnace 


Fig. 4.—Stoking the Fire Through the Screen 


opening with the auxiliary chain door the temperature at 
once falls to about 135 degrees Fahrenheit, making it 
possible to expose the unprotected hand anywhere in front 
of the screen opening without discomfort. The heat in- 
tercepted by the chains comprising the screen is returned 
to the furnace instead of being wasted, as any air that 
enters the furnace in passing through the holes in the 
screen takes up the heat that has been absorbed by the 
chains from the fire bed and carries it back into the com- 
bustion chamber. 

As shown by the illustrations, this steel chain screen 
forms a flexible, penetrable transparent screen which does 
not interfere with a thorough inspection of the interior 
of the furnace. In fact, a better view of the fire is ob- 
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tained through the links in the chain than when the entire 
fire bed is exposed, as the strong glare is toned down. 
Furthermore, the screen offers no obstruction to handling 
the fireman’s tools, for the flexibility and lightness of the 
chains enable the firemen to stoke the furnace or clean 
the fire directly through the screen. 


The Wickes Continuous Electric Blue Printing Machine 


Wickes Bros., Saginaw, Mich., has placed on the mar- 
ket a small, compact, electric blue printing machine which 
will print continuous rolls or separately cut sheets of any 
desired length and any widths varying from 2 inches up 
to and including 48 inches. The blue print paper travels 
over a feeding belt on an incline with the tracing, and is 


Wickes Blue Printing Machine 


carried to a feed roller and around a printing cylinder 
in which is mounted the lighting element. The blue print 
paper is then delivered to a light-tight storage compart- 
ment and the tracing is delivered back to the operator. 

The light is obtained from a mercury vapor lamp of 
standard pattern which is very rich in chemical light, 
practically all of the energy being given out in actinic 
rays. The lamp requires 3% amperes at 110 volts and is 
automatic in operation. The total current consumption 
of the machine, including the lighting element and the 
motor at 110 volts, is only 5 amperes. 

The printing cylinder which surrounds the lighting ele- 
ment is composed of longitudinal and spirally-disposed 
wires woven right-handed at one side of the center of the 
machine and left-handed at the other side. This, it is 
claimed, gives a very desirable ironing or spreading effect 
to each side of the tracing, and gives an absolutely per- 
fect contact between the tracing and the paper. The 
spirally-disposed wires of the cylinder offer much less 
actual obstruction to the light than would a glass cylinder, 
the distance from the light to the paper being only 2 
inches around its entire circumference. No ventilating 
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fan is necessary, as the heat from the lighting element 
passes off rapidly through the open grill work of bronze 
wires. 


Personal | 


D. J. Lamey has been appointed second engineer of the 
West Kentucky towboat Egan. 


George Armshaw has shipped from New Orleans, La., 
as chief engineer of the steamer Mexicana. 


Joseph Pilaski, of New Orleans, La., has been appointed 
second assistant engineer of the steamer Curry. 


William Rigny, of New Orleans, La., has been appointed 
first assistant engineer of the steamer Mexicana. 


Thomas Neilson, of New Orleans, La., has been ap- 
pointed chief engineer of the tank steamer Bayway. 


Joseph Blunt of New Orleans, La., has been appointed 
second assistant engineer of the steamer Mexicana. 


Robert Mosely has been appointed chief engineer of the 
New York State tug Schenectady at Watervliet, N. Y. 


Charles Johnson, of New Orleans, La., has been ap- 
pointed second assistant engineer of the tank steamer 
Bayway. .» | 

Thomas Fielding has been employed by the Associated 
Bar Pilots of New Orleans, La., to take charge of their 
pilot boats. 


William F. Brookes has been appointed chief engineer 
of the steamer Mamie D. of the Bowie Lumber Company, 
New Orleans, La. 


Jerome Morrow, of Sturgeon Bay, N. Y., has been ap- 
pointed chief engineer of dredge No. 51 of the Great Lakes 
Dredge & Dock Company at Troy, N. Y. 


Henry Stammell, formerly chief engineer of the steamer 
Hudson Taylor, will have charge of the tug James A. 
Morris on dyke work at New Baltimore, N. Y. 


Charles Du Bois has been appointed chief engineer of 
the steam tug Charles H. Pike, running between White- 
hall and Waterford on the New York State Barge Canal. 


Joseph Vick, of Paducah, Ky., formerly chief engineer 
of the steamer Oscar Barrett, has been transferred to the 
steamer Barrett, whrre he is serving as second engineer. 


Arthur Hunt, formerly of the Albany Towing Com- 
pany’s tugs, will be chief engineer of the steamer Hudson 
Taylor of the Central Hudson Steamboat Company from 
Albany, N. Y. 


Arthur Robinson has been appointed chief engineer of 
the steamer Du Barry, which is now running on the Mat- 
tox Creek route from Washington, D. C., under Captain 
Sly’s command. 


William G. Emmick of Paducah, Ky., has been appointed 
chief engineer of the river steamer Nashville, succeeding 
Joe Vandergrift. Mr. Emmick’s brother is second engi- 
neer of the Nashville. 


Charles L. Gunn, of Paducah, Ky., has been appointed 
chief engineer of the West Kentucky towboat Egan, filling 
the position made vacant by the resignation of Dan Varble, 
formerly chief engineer of this veces! 
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C. J. Tenneson has been appointed chief engineer of 
the steamer Angler, which has been placed on the excur- 
sion route between Liverpool and Washington, D. C., 
with Captain William Davis in command. 


John Murry, formerly a well-known marine engineer, 
died on March 2 at Soldier’s Home, Jackson county, Ten- 
nessee, aged forty-seven years. Mr. Murry was a mem- 
ber of the crew of the steamship Merrimac during the 
Spanish-American War. 


Floyd Lounsbury, formerly chief engineer of the tug 
Mabel, Albany, N. Y., will have charge of the engine 
room of the steamer Empire, running between Albany and 
Troy, N. Y., during the coming season. Captain Charles 
Picket will be in command of the Empire. 


J. H. Clark, recently appointed assistant general superin- 
tendent of the New York division of the Baltimore & Ohio 
railroad, and general superintendent of the Staten Island 
lines, was formerly superintendent of the floating equipment 
of the Baltimore & Ohio Railroad. For many years Mr. 
Clark has been a prominent member of the National Board 
of Steam Navigation. 


Frank S. Martin, consulting engineer and naval archi- 
tect, at 52 Beaver street, New York, has made a specialty 
of marine refrigerator work and is now prepared to fur- 
nish plans and specifications for all classes of refrigeration 
for marine service for the carrying and the storage of 
frozen and chilled meat, fruit, etc., and also to supervise 
the installation of the plants or the repairing and testing 
of same. 


E. W. Talman, until recently chief engineer of the 
United States dredge San Pedro, has retired after fifty 
years’ service as an engineer. Mr. Talman was born in 
Pennsville, N. J., in 1831, and at the age of eighteen be- 
came a machinist’s apprentice with Rainey & Nafie of 
Philadelphia. During the Civil ar he served in the Union 
forces, both ashore and afloat, and at the close of the war 
began an eventful career as a marine engineer, which led 
him to many parts of the world and into many strange 
adventures. 


W. H. Pleasants, for many years vice-president and gen- 
eral manager of the Ocean Steamship Company of Sa- 
vannah, was recently elected president of the company. 
Mr. Pleasants was first connected with the Florida, Cen- 
tral & Peninsula Railroad Company as general freight 
agent in 1898. In 1900 he became general freight and 
passenger agent of the Ocean Steamship Company. Two 
years later he became traffic manager of the Seaboard Air 
Line, but in September of that year returned to the Ocean 
Steamship Company, of which he is now president. 


A. H. Clement, of A. H. Clement & Company, forward- 
ing agents of New Orleans, has been elected president of 
The Association for the Development of American Ship- 
ping, Inc., recently organized by a group of steamship men 
of New Orleans and vicinity for the purpose of encourag- 
ing the enactment and enforcement of legislation favorable 
to the enlargement and development of the American mer- 
chant marine. The society is also empowered to partici- 
pate and assist in the promotion of the organization and 
operation of corporations for building, acquiring, own- 
ing or operating ships under the American flag. J. W. 
Cory, of Gulfport, Miss., is vice-president of the society, 
and George F. Taylor, formerly vice-president of the Mo- 
bile Steamship Company, Mobile, Ala., is secretary and 
treasurer. 
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George T. Cahill, chief engineer of the steel tug Mar- 
guerite of the Great Lakes Dredge & Dock Company, en- 
gaged in work near the State dam at Troy, .N. Y., went 
through a thrilling experience on April 15. Two large 
towboats operating at the dam were caught in the eddies 
when the tide was running about eleven miles an hour 
and became unmanageable.. In response to their calls for 
help, the tug Marguerite was sent to their assistance, but 
caught on a ledge of rocks, whirling around and capsizing 
on her beam’s end in less than a minute. The crew all 
climbed to the high side and had the raft ready for escape 
in case the boat should be swept into deep water, but for- 
tunately no one went overboard and the entire crew was 
saved. As a strange coincidence it was just ten years and 
ten days that Mr. Cahill was shipwrecked near the same 
place and the captain of the vessel was drowned. 


Obituary 
Morgan Robertson, inventor of the periscope, the “eye” 
of the submarine, and widely famed as an author and poet, 
did suddenly March 24. 


George W. Sherwood, until recently superintendent of 
the lighterage department of the Mallory Steamship Com- 
pany, died on April 2 at his home in Brooklyn, N. Y., at 
the age of seventy-one. 


Professor Charles William MacCord, professor emer- 
itus of the Stevens Institute of Technology and a noted 
draftsman, died recently at his residence in Hoboken, 
N. J., in his eightieth year. Professor MacCord was born 
in Dutchess county, New York, and was educated at 
Princeton University. He became draftsman for Captain 
John Ericeson in 1859 and drew the plans for the famous 
Monitor, the conqueror of the famous Confederate ironclad 
Merrimac. Professor MacCord remained with Ericcson 
until 1868, and after several years in private practice be- 
came professor in drafting work and designing at Stevens 
Institute. 


John Englis, of the widely-known shipbuilding firm of 
John Englis & Son, at Greenpoint, N. Y., died at his home 
in Brooklyn on April 1 at the age of eighty-two. Mr. En- 
glis entered the shipbuilding business at the age of seven- 
teen in the plant established by his father at the foot of 
East Tenth street, Manhattan. Later he was admitted to 
the firm, which became known as John Englis & Son. 
Among the famous steamers built by this firm were the 
Daniel Drew, Dean Richmond, Old Colony, Saratoga, City 
of Troy, C. H. Northam, Columbian, Grand Republic, Tre- 
mont, Forest City, Star of the East, Katahdin, Cambridge, 
Falmouth, John Brooks, and many of the famous old-time 
coasting steamers, such as the City of Mexico, .City of 
Nerida, City of Havana, City of New Vork, City of At- 
lanta and City of Columbia. The last notable steamboat 
built in its entirety at the Englis yards was the Adiron- 
dack. Mr. Englis was one of the organizers of the Main 
Steamship Company, was long its vice-president and gen- 
eral manager, and for a time its president, until it was 
sold to the New England Navigation Company. He was 
formerly president and for fifty years a director of the 
New Jersey Steamship Company (People’s Line), be- 
tween New York and Albany; vice-president and manag- 
ing director of the Brooklyn Ferry Company, New York; 
formerly president and director of the Portland Steam 
Packet Company, and also a director in the International 
Steamship Corporation. At his death Mr. Englis was 
still a director in the Charleston Steamship Company, 
the Clyde Line, the Ward Line, the Mallory Line, the Cats- 
kill Evening Line, and in other corporations. 
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SELECTED MARINE PATENTS 


The publication in this column of a patent specification does 
not necessarily imply editorial commendation. 


American patents compiled by Delbert H. Decker, Esq., reg- 
istered patent attorney, Millerton, N. Y. 


1,127,188. SAND BARGE. CHARLES C. WEST, OF MANITO- 
WOC, WIS., ASSIGNOR TO MANITOWOC SHIP BUILDING AND 
DRY DOCK COMPANY, OF MANITOWOC, WIS., A CORPORA- 
TION OF WISCONSIN. 

Claim 1—A sand barge of the type wherein clam shell or similar 
bucket unloading devices are designed to be employed to unload the 
hopper contents, the combination of the sand containing hopper, a self- 
contained suction screening device disposed with said hopper out of the 


path of travel of said unloading devices and provided with a head and 
an outlet opening formed in said head, and a suction creating device 
located adjacent said hopper and having a tubular connection leading 
to its suction side from the said outlet opening. Four claims. 


1,127,707. SHALLOW-DRAFT SUBMARINE BOAT. 
RROWN WHITNEY, OF WAUKEEGAN, ILL. 

Claim 1.—A shallow-draft submarine boat, comprising an inner hull 
of sufficient strength to resist the pressure incident to submergence, and 
having a substantially cylindrical intermediate section constituting a ma- 
chinery compartment and tapering end sections, and an outer hull partly 
surrounding said cylindrical section and spaced therefrom, the space 
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thus formed providing water-ballast compartments, propeller shafts jour- 
naled in the after end of said main hull having propeller wheels on their 
outer ends, motors having their shafts connected direct to the inner 
ends of said propeller shafts, dynamos located in said machinery com- 
partment and mounted on the keel plate of said main hull, and engines 
also located in said compartment and on said keel-plate, each engine 
having its shaft connected direct to one dynamo, the shafts of said 
dynamos and engines being disposed in a plane substantially parallel 
with the longitudinal axis of the boat and below the vertical center 
thereof, as specified. Seven claims. 


1,127,648. BALLAST-CONTROLLING APPARATUS. SIMON 
LAKE, OF MILFORD, CONN., ASSIGNOR TO LAKE TORPEDO 
OAT COMPANY, OF MAINE, OF BRIDGEPORT, CONN., A COR- 
PORATION OF MAINE. 

Claim 8.—The combination with a submarine boat having forward and 
aft trimming tanks in the bow and stern, respectively, and final adjusting 
tanks at the amidships section of the boat, and a valve controlled pipe 


connecting said final adjusting tanks with the water of flotation, of a 
pump, a valve casing having a_ plurality of communicating passages 
piped to said trimming tanks and said final adjusting tanks, Ccommunt- 
cating passages piped to said pump, and a passage piped to the water of 
flotation, a normally open valve controlling the communication between 
the passages leading to the pump, and normally closed valves controlling 
the communications between the several passages communicating with the 
said tank pipes, a valve controlled vent for the said trimming tanks, a 
rotatable control lever pivotally mounted on 
having a horizontal member adapted for engagement with the stems of all 
of said valves, said lever being also adapted to operate said vent valve, 
substantially as and for the purpose specified. Ten claims. 
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1,128,656. APPARATUS FOR HANDLING LIFE-BOATS. HARRY 
W. BROADY, OF BAYSIDE, N. Y., ASSIGNOR TO WELIN A 
ee EQUIPMENT COMPANY, A CORPORATION OF NEW 

iS. : 

Claim 1.—Apparatus for handling lifeboats embodying therein a 
pair of davits, falls connected to each end of the lifeboat and to the 
davits, a pair of drums mounted on the vessel, one of such drums having 
the running part of the falls connected to ene end of the lifeboat wound 
thereon, and the other having the running part of the falls connected to 


the other end of the lifeboat wound thereon, common means for driving 
and braking said drums, and interchangeable means connected to the 
running falls for hoisting and lowering the boat or for adjusting the 
lengths of the falls at opposite ends of the boat. Seven claims. 


1,129,351. DREDGING APPARATUS. SIMON LAKE, OF MIL- 
ORD, CONN. 

Claim 1.—In a dredging apparatus, the combination with a float and a 
vertically movable submergible chamber atranged in said float and open 
at its bottom, of a suction apparatus having a pipe extending into and 
toward the bottom of said chamber, a casing forming the intake of the 
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suction apparatus and having a swivel connection with the lower end of 
said pipe, means arranged within the casing and movable with it for 
separating and collecting the valuable material, means to move said 
casing horizontally, a movable intake pipe applied to said casing, and 
means arranged in advance of said intake pipe to loosen the material to 
be dredged. Six claims. 


British patents compiled by G. F. Redfern & Company, 
chartered patent agents and engineers, 15 South street, Fins- 
bury, E. C., and 10 Gray’s Inn Place, W. C., London. 


10,737/1914.. MARINE ENGINE GOVERNOR. G. McCLURE, 47 
ST. VINCENT CRESCENT, GLASGOW, SCOTLAND: 


Claim.—The governor consists essentially of two parts, namely, a 
steam cylinder which acts directly by means of a piston, rod and lever on 
the throttle valve, or an electrical arrangement of magnets or electro 
motors may be employed to control the valve, a water box in which a 
diaphragm operating ihe steam valve of the steam cylinder is fitted, which 
diaphragm is in direct connection with the sea on both sides, the under 
side with the inlet at the forward end and the upper side with tke inlet 
at the after end of the ship any movement of the diaphragm is due to 
the difference of pressure at these parts. By utilising the pressure due to 
the hydraulic head of the wave approaching the stem of the ship, the 
throttle valve is closed in sufficient time to anticipate the racing which 
would occur-when the above wave passes the center of buoyancy and 
raises the stern and the propeller partly out of the water. 


14,191/1913. IMPROVED EQUIPMENT FOR NAVIGATIONAL 
PURPOSES. KELVIN & JAMES WHITE, LTD., AND ANOTHER, 
GLASGOW, SCOTLAND. 

This invention has for its primary object to increase the utility of the 
mariner’s compass when used in conjunction with the azimuth mirror, 
and of a telemeter, for determining the position occupied by a ship in 
relation to a landmark, and also, if desired, the extent in degrees 
by which the ship’s course must be varied so that the ship may pass 
a landmark abeam at a desired distance. The determination of the 
position of the ship in relation to a landmark involves the measure- 
ment by means of the “‘log,” of the distance traveled by the ship be- 
tween two stations, or positions at which bearings of the object in re- 
lation to the ship’s course have been taken, and a simple mental calcula- 
tion, the factors of which are furnished by the log and by a cotangent 
scale applied to the compass, the characteristic feature of which scale is 
that the numerical value assigned to each marking is proportional to the 
cotangent of the angular displacement of the particular marking from 
the lubber line of the compass. 
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Lake Traffic Important results are expected by ship- many, France, RusSa, ih etindrke, China and other coun- 


Monopoly Ended ping interests from the recent decision 
of the Interstate Commerce Commis- 
sion, which separates the steamship lines on the Great 
Lakes from the railroads which have hitherto owned and 
operated them. The decision goes into effect on Decem- 
ber I, 1915, and is based on the Panama Canal Act forbid- 
ding railroad ownership of competing water lines except 
where it can be shown that public convenience and neces- 
sity are served by such control. The lines which are di- 
rectly affected by this decision have been the means of 
stifling competition in waterborne traffic on the Great 
Lakes through rate schedules devised by the railroad com- 
panies that have controlled the steamship lines. A monop- 
oly of lake transportation has thus been created and traffic 
between the lake lines and the canal barge lines operating 
on the Erie Canal has practically ceased, to the injury of 
both carriers. With independent steamship lines on the 
Great Lakes, free to operate in conjunction with the canal 
barge lines, a through water route will be furnished from 
the western lake ports to the eastern seaboard, and it is 
anticipated that this arrangement will prove advantageous 
to the interests of both carriers. If these expectations are 
realized, not only will the value of the Erie Canal be en- 
hanced but the usefulness of the new State Barge Canal 
when completed will be insured and a large volume of traf- 


fic will be diverted to this important thoroughfare. 


The Shipbuilding Boom Owing to the present war con- 
in the United States ditions, prices of steel used for 
shipbuilding in Europe have 
reached a point very materially higher than that for which 
When 


to this increased cost of material is added the large in- 


steel is sold for shipbuilding in the United States. 


crease in wages that now prevails in British and conti- 
nental shipyards, the cost of building ships abroad will be 
found to be higher than it is in the United States. Fur- 
thermore, practically all of the British and continental 
shipyards are occupied very largely, if not wholly, with 
naval work, so that very few orders are being placed with 
them for new merchant vessels. With the existing tonnage 
in Europe decreasing at an abnormal rate it is only natural 
that shipowners in Great Britain, Spain, Portugal, Ger- 


‘ 


tries are inquiring as to the possibilities of having vessels 
built in the United States, especially as the demand for 
tonnage for handling the increase of ocean traffic after 
the war is over will be urgent. In the meantime, nearly 
every steamship company flying the American flag is look- 
ing for new vessels. Among these are the Ward Line, the 
Union Sulphur Company, the Gulf Refining Company, the 
Luckenbach Steamship Company and the Clyde Line, all 
of New York, the Matson Navigation Company of San 
Francisco, the Merchants’ & Miners’ Transportation Com- 
pany of Baltimore, and other companies. As a matter of 
fact, at the present time there are few American shipyards 
that can contract for the delivery of a ship of any size 
inside of twenty to twenty-four months. With all the busi- 
ness in hand and in sight, the majority of American ship- 
yards have all the work that they can possibly handle for 


at least five years to come. 


Growing Importance of the According to figures sup- 


American Merchant Marine plied by the Department of 


Commerce, from July 1, 
1914, to May 1, 1915, there were 877 merchant vessels of 
179,450 gross tons built and officially numbered in the 
United States. 


of 500,705 gross tons admitted to American registry under 


These, added to 142 foreign-built vessels 


the Act of August 18, 1914, give a total increase in the 
American merchant marine of 1,019 vessels of 680,155 


-gross tons for the past ten months, which is considerably 


larger than the increase of any previous year. During the 
fiscal year ended June 30, 1907, the new tonnage added to 
American registry was 596,708 gross tons, and until that 
year the record was held by the fiscal year of 1855, with 
586,102 gross tons. Considering the fact that the Ameri- 
can merchant marine is the third largest in the world, its 
present rate of increase is very encouraging to shipowners 
and shipbuilders. Especially is this so as heretofore 
American ships were confined almost wholly to domestic 
trade, whereas now they are beginning to share to a lim- 
ited extent in the overseas trade, with the likelihood that 
as the importance of this factor to the permanent welfare 
of the country becomes more fully recognized the public 


at large will be led to foster the shipping and shipbuilding 
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industries, rather than to hinder and restrict them as in 
the past. With better prospects at hand for the shipbuild- 
ing industry, there will also result a very great economic 
advantage for American shipyards, for the reason that 
steady employment, with opportunities for advancement, 
can be offered to their employees, thereby giving the op- 
portunity to perfect shipyard organizations to a state of 
efficiency in economy and excellence of production that 
hitherto has been impossible on account of the lack of 
steady employment and advancement for the men who 
have been trained in this special work. 


Dredges and Dredging Operations 

The proper selection of a dredge for any particular ser- 
vice depends upon a great many factors, and, as the physi- 
cal characteristics of various harbors and waterways differ 
widely, no standard dredging equipment can be said to 
apply to every class of work. In Europe the prevailing 
types of dredges commonly used for harbor and reclama- 
tion work are the bucket ladder and the suction hopper 
dredges. In America the dipper dredge, the hydraulic 
dredge and the seagoing suction dredge are the prevailing 
types, although various modifications of these and other 
types are extensively employed. The dipper dredge, how- 
ever, can be called a distinctively American invention, or, 
rather, adaptation, as it is merely the logical development 
of the early makeshift apparatus formerly used by con- 
tractors who were accustomed to land excavations and 
were generally unfamiliar with marine requirements and 
construction. In recent years, however, the dipper dredges 
built in the United States are highly developed machines 
of large capacity, operated by powerful machinery and 
capable of meeting the severest conditions. 

The bucket ladder type of dredge, which had its incep- 
tion many years ago in England, has also been developed 
in large capacities, and has the advantage that it can be 
built in the form of a seagoing vessel of hopper construc- 
tion, so that it can cut its own flotation and then carry the 
dredged material to a suitable place for its disposal. AlI- 
though bucket ladder dredgers have been built to operate 
at depths of 50 feet below the level of the water, they are 
apparently not so well adapted to working in confined 
spaces, and it is impossible to handle large-sized boulders. 
The number of working parts in this type of dredge is 
large as compared with other types, and, for this reason, 
there is a tendency toward excessive cost of maintenance. 

A type in which there is a less number of wearing parts, 
and which is specially suitable for handling softer mate- 
rial, is the seagoing suction hopper dredger, where the ma- 
terial to be dredged is drawn through a suction pipe by a 
centrifugal suction pump and discharged either into the 
dredger’s own hoppers, or overboard into barges along- 
side, or through a long line of pipe to a place suitable for 
its disposal. With the ordinary hydraulic suction dredge, 
the percentage of solid material delivered to the hopper 


frequently amounts to only 15 to 20 percent of the dis- 
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charge from the pump, although in certain specially con- 
structed types of suction dredgers it is claimed that any- 
where from 50 to 90 percent of solid material is delivered 
with the discharge. 

Many improvements have been made in recent years in 
standardizing the design of hulls for dredgers, particularly 
in the seagoing suction type where the hull is similar to 
that of an ordinary steamship. In the dipper or inland 
hydraulic dredge, however, the design of the hull is usu- 
ally open to improvement. It is necessarily oi shallow 
draft, and the beam is limited, leaving the length as prac- 
tically the only variable dimension. Provision must be 
made for supporting the heavy weights of machinery and 
for resisting the racking strains set up in the hull by the 
operation of the dredge. A box-like structure of bridge, 
or structural, construction is hardly suitable for such pur- 
poses and the design of such a hull should be carefully 
worked out by experienced naval architects, so that the 
necessary longitudinal and transverse strength will be pro- 
vided for the excessive strains to which the hull is sub- 
jected. 

The size to which various types of dredgers have been 
developed and their capacity can be seen from the descrip- 
tive articles published from time to time in this journal. 
One of the largest seagoing suction dredgers in existence 
is the Leviathan, built by Cammell, Laird & Company for 
the Mersey Dock & Harbor Board. This vessel is about 
500 feet long, with a speed of 10 knots, and is capable of 
raising 10,000 tons of material from a depth of 70 feet 
below the waterline in fifty minutes. Another large sea- 
going suction dredge is the New Orleans, built by the Fore 
River Shipbuilding Corporation for service at the mouth 
of the Mississippi River. The New Orleans is over 300 
feet long with a capacity of about 3,000 tons, and has 
handled material at the rate of about 1,500 cubic yards per 
hour. The seagoing suction dredges in New York harbor 
have a capacity for handling nearly 1,000 cubic yards per 
hour. A number of large suction hopper dredges have 
been sent out to India from English builders, one from 
Wim. Simons & Co., Ltd., for the Calcutta Port Commis- 
sion, having a capacity of raising 5,000 tons of sand per 
hour. Two other reclamation dredgers, delivered by the 
same builders for the Bombay Trust, have handled as 
much as 2,700 cubic yards of material per hour, which is 
35 percent in excess of the designed capacity. 

The cost of dredging with a modern suction cutter 
dredge varies, of course, with the conditions under which 
the dredge is operated. In harbor work a hydraulic dredge 
of the most modern type has handled material at the rate 
of 574.9 cubic yards per hour at a cost of only 3.24 cents 
per cubic yard. On Lake Michigan, working in heavy clay 
in the open lake, subject to damage and detention of 
weather, a hydraulic dredge has excavated hard clay at 
a cost of less than 10 cents per yard, the cost including 
incidental expenses, repairs, supplies, insurance, etc., but 
not interest or depreciation. 

The volume of tonnage represented by dredge construc- 


tion each year is probably insignificant as compared with 
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other classes of shipbuilding, but at the same time the im- 
portance of dredging operations to navigation is by no 
means insignificant. The sums of money spent each year 
in the improvement of harbors and rivers are continually 
increasing to meet the demands of the rapidly growing 
maritime commerce of the world and to make existing har- 
bors of sufficient depth to accommodate the largest ocean 
liners. With the pressing need for deeper and more com- 
modious harbors it is of the greatest importance that the 
actual harbor and waterway improvement operations 
should be carried out in the most economical manner, and 
for this reason dredge building has been developed into an 


important specialized branch of shipbuilding. 


Electric Propulsion 

That the field for the application of electricity afloat is 
by no means limited to auxiliary power purposes is clearly 
shown by recent practice in the United States navy and by 
experiments with a view of demonstrating the possibili- 
ties of extending the use of electricity to a number of novel 
applications in commercial work. 

The most conspicuous project that is now being carried 
out is, of course, the installation of electric drive on the 
30,000-ton battleship California. In this case the power 
for propelling the vessel is to be developed by two 18,000 
horsepower, turbo-generating sets operating at 2,200 revo- 
lutions per minute. The power thus developed will be de- 
livered to the propeller shafts by four 7,500 horsepower 
induction motors. At the full speed of 22 knots the power 
required is estimated at 36,000 horsepower, while at 14 
knots only about 7,000 horsepower will be required. Due 
to the high efficiency of the electrical speed adjustment 
system employed it is claimed that the steam consumption 
per horsepower-hour will be approximately the same at 
both speeds. Seventy-five percent of the power generated 
theoretically by the ship’s turbines will be delivered to the 
generators, and it is estimated that there will be a loss of 
only 8 percent in the electrical equipment. In addition to 
the electric power for propulsion, all of the engine room 
auxiliaries will be electrically driven by direct current 
taken from the small, non-condensing turbo-generators that 
supply excitation for the main generators. It is said that 
the use of electric drive on the California represents a 
saving of about $200,000 (£41,000) in the first cost of the 
propelling machinery, and that it offers superior economy 
in operation, besides reducing the weight of the propelling 
machinery and providing full power for reversing without 
the addition of astern turbines as is the case in direct tur- 
sine drive. Simplicity and reliability of operation have al- 
ready been demonstrated with the smaller installation on 
the collier Jupiter, and there is good reason to believe that 
the larger installation on the California will demonstrate 
more conclusively the special advantages which this form 
of drive possesses for ships where the service is so varied 
and severe as on a battleship. 

In addition to naval work, however, the possibilities of 
electric propulsion have attracted the attention of engineers 
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engaged in commercial work and a number of novel pro- 
posals have been made as to its application in this field. 
In the paper by Mr. William T. Donnelly, which is con- 
cluded in this issue, is described a very complete installa- 
tion of electric drive as made on a small boat for experi- 
mental purposes. This installation has many distinctive 
features which should be of great value in the scientific 
investigation of problems relating to ship propulsion. 
Some of the problems which it is proposed to attack in- 
clude the efficiency of propellers under varying conditions 
of power and speed, the resistance of hulls while under 
the action of propellers, the influence of shallow water and 
confined waterways upon the resistance of hulls and many 
other problems of the greatest importance in naval archi- 
tecture. With the instruments and apparatus provided on 
this boat it is believed that more exact and definite data 
can be obtained than is possible by the usual metheds of 
The flexibility of control of the 


electric power plant and the means which it affords for 


model tank experiments. 


the measurement of power and other factors entering into 
such problems should make it possible to secure these data 
with an unusual degree of refinement and at a compara- 
tively small expense. 

Aside from the experimental work, however, it is in- 
tended to demonstrate with this boat the advantages of 
applying electric drive to towing. In handling a tow of 
barges with an electric towboat it is proposed to generate 
the power on the towboat in the form of electricity, and 
then to transmit the power to the individual barges in the 
tow by means of a flexible conductor, each barge to be pro- 
vided with its own propeller and motor with the control 
on either the barge itself or on the towboat. This method 
of towing, the author of the paper believes, will offer ex- 
ceptional advantages for handling a tow in confined waters 
or in maneuvering about a harbor or in a canal and for in- 
creased economy in propulsion. It is also pointed out that 
with an electric power plant available on the towboat, 
power could be furnished not only for propelling the barges 
but also for operating refrigerating machinery for a cold 
storage system on the barges, so that cargoes of perishable 
goods could be transported economically by water. 

Taking a step further, the author suggests the possibility 
of adapting an electric power boat to the propulsion of 
regular passenger boats with the advantage that by iso- 
lating the power generating plant in a separate hull the 
passenger boat could be made practically safe against sink- 
ing and against fire as well as eliminating the annoyances 
arising from the proximity of the power-generating plant 
on the boat itself. 
practicable for a large ocean-going liner, there is a class of 


While such a scheme might not prove 


steamers operating on short routes on sheltered waters 
where such an arrangement might prove feasible, with the 
special advantage that the power boat could be operated 
continuously. Under such conditions the power boat would 
become in reality a floating electric power station and the 
possibilities for the sale of its power, both ashore and 


afloat, would become almost unlimited. 
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Fig. 1.—Government Dredge San Jacinto Undergoing Test 
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Fig. 3.—Terry Turbo Generating Sets 


Fig. 2.—Controls in Lever Room 


The Latest United States Dredges 


Description of Two Suction Cutter Type Dredges 
Built for Improving the Houston Ship Canal 


BY P. M. BRUNER 


In Galveston, Tex., two of the latest type of cutter pipe 
line dredges are rapidly being completed by the Bowers 
Southern Dredging Company for the United States Gov- 
ernment. These dredges, the Sam Houston and San Jac- 
into, will cost $200,000 (£41,000) apiece, one-half this sum 
being borne by the government, and the other half by the 
city of Houston. They will be used in the Houston ship 
canal, which connects Houston with the Gulf of Mexico, 


tion, 20-inch discharge and 96-inch diameter runner. The 
engines and main pump are of the Bowers Southern 
Dredging Co. type, built by the Morris Machine Works. 
This machinery is in a well in the hold about 20 feet wide 
and 30 feet long. The suction pipe runs out from the pump 
through the hull and along the cutter ladder to the cutter, 
the blades of which are so formed as to induce the mate- 
rial to enter the suction. The discharge pipe runs back 


Fig. 4.—View of the Engine Room of the San Jacinto, showing Main Dredging Engine and Pump 


and for which two and a quarter million dollars (£513,000 ) 
was appropriated for improvements. 

The hull was built in Orange, Tex., and then towed to 
Galveston to have the machinery installed and be com- 
pleted. It is 148 feet in length with a 38-foot beam and a 
depth of 12 feet. The bottom planking is 4 inches by 12 
inches, the sides 5 inches by 10 inches and the lumber 
Georgia long-leaf yellow pine. 

The pumping engine is a vertical triple expansion con- 
densing engine, the bore of the cylinders being 14, 22% 
and 40 inches respectively and the stroke 20 inches. It was 
designed for a normal running speed of 180 revolutions 
per minute, but will run safely at 200 revolutions per min- 
ute and develops probably about 800 horsepower. ‘This 
engine is direct-connected to the main dredging pump, 
which is of the single suction volute type with 21-inch suc- 


through the hold and emerges at the left side of the stern 
above the waterline. 

The cutter ladder is the Bowers heavy I-beam con- 
struction and carries the suction pipe, cutter shaft and 
cutter. It is raised and lowered by means of the A-frame 
shown in the illustration. The cutter is of the Bowers 
extra heavy type and is driven by a double horizontal non- 
reversing 12-inch by 14-inch engine at a speed of thir-. 
teen revolutions per minute. 

The spud frames are of the standard heavy constructiom 
and carry the spuds. These are long, heavy timbers with 
heavy pointed iron shoes and are let drop, thus anchor- 
ing the stern but allowing the dredge to turn on the spud! 
acting as a pivot. 

For swinging the dredge two 3,000-pound anchors are 
dropped some distance to the right and left forward of 


Fig. 5.—Discharge from 10-inch Nozzle Repre- 
senting 1,000 Feet of Pipe Line 


the bow. These swinging wires lead to the forward end 
of the engine room, where the engines for swinging the 
dredge are located. The swing or width of channel pos- 
sible to cut is 200 feet, and the dredge is capable of cutting 
this to a. depth of 45 feet. The hoisting equipment was 
built by the Bowers Southern Dredging Company. 

Each dredge carries as part of its equipment 40 cylin- 
drical metal pontoons, 5,000 feet of pontoon line and 1,000 
feet of shore pipe. 

The boilers, of which each dredge has two, are of the 
Babcock & Wilcox type and have a working pressure of 
225 pounds and are fired with oil burners of the Peabody 
type. A fuel tank installed forward of the fire room is 8 
feet in diameter by 20 feet long. 

In the hold forward of the engine a complete double- 
effect evaporating plant, supplied by the Griscom-Russell 
Company, is installed for producing make-up feed water 
for the dredge and for drinking, culinary and fresh water 
purposes. The plant has a capacity of 9,000 gallons dis- 
tilled water per 24 hours, 1,000 of which is distilled, fil- 
tered and set aside for drinking purposes. Two fresh 
water tanks 4 feet in diameter by 15 feet long are in- 
stalled in the wing compartments in way of the boiler 
room. 

There are two turbo-generators of the Fort Wayne 
type, of 125 volts, direct-connected to Terry turbines; one 
of 15 kilowatts and the other of 10 kilowatts capacity. 
These will serve all the signal, search, arc, incandescent 
lights, fans and motors of General Electric make. 

A complete blacksmith and machine shop is part of the 
equipment and is located on the main deck. The machine 
tools are all individual motor drive, the more important 
being a 20-inch lathe, 36-inch drill press, 24-inch shaper, 
bolt cutter, pipe machines for cutting and threading pipe 
up to 6 inches in diameter and a complete outfit of grind- 
ing tools supplied by the Niles-Bement-Pond Company. 

The lever room forward on the upper deck has glass 
windows and doors to give a view on all sides and is so 
arranged that the spuds in the rear can also be seen. All 
the dredging machinery is controlled from this room. All 
handles, levers and valves necessary for this purpose are 
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Fig. 6.—Type of Metal Pontoons Used for Carrying the Pipe Line. 


Each Dredge Carries Forty of These Pontoons 


led from the several clutches, brakes and engines through 
the upper deck and to the lever room, where they are so 
arranged for handling that the lever man may at all times 
have a full view of the various operations. Each lever 
and clutch handle is plainly marked with the name of the 
part it controls and the room is fitted with gongs, speaking 
tubes and gages, which are in full view of the operator. 
A searchlight mounted on top of this room and operated 
from it is of 35 amperes capacity and has an 18-inch re- 
flector. 

Every convenience for the crew is provided. The whole 
boat is electrically lighted and large fans ventilate the | 
upper deck, which is given over almost completely to the | 
crew. A one-ton capacity Brunswick direct expansion 
ammonia type ice machine furnishes plenty of ice and is 
arranged for cooling a cold storage room on the upper 
deck. In cool weather the rooms are heated with steam 
wall radiators. The rooms of the captain and chief engi- 
neer have all these conveniences, together with a wash- 


Fig. 7.—Cutter and Suction Pipe 
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Fig. 8—Forward Part of Engine Room, Showing Some of the Machine Tools and also the Engines for Swinging the Dredge and 


Raising and Lowering the Cutter 


stand, and a private bath is provided for the chief officers. 
The crew. have double iron bunks and their bath rooms, 
one on the upper and one the lower deck, are fitted out 
with showers. The office is equipped with oak roll-top 
desk, typewriter, letter copying stand, letter press, revolv- 
ing chair and berth. 

The San Jacinto has gone into commission and is in 
charge of Captain A. F. Symms, who has been in the goy- 
ernment service sixteen years, ten years of which was 
spent in the Galveston district. He was then transferred 
to Panama and served as master and supervisor of 
the dredges on the Atlantic side. The chief engineer of 
the dredge is Mr. R. P. Prendergast, who for sixteen 
years has been in the service of the government and of 
the North American Dredging Company. Mr. Prender- 
gast was chief engineer of most of the large government 
dredges at Galveston and was then transferred to the en- 
gineering department at Seattle, Wash., finally being 
transferred back to Galveston. This work was under the 
supervision of Captain George M. Prendergast, who has 
had charge of the Galveston district for twenty years. 


Dredge Tender for U. S. Army Engineers 


Last October the War Department of the United States 
Government requested naval architects to submit sketches 
for a proposed tender for the use of the United States 


army engineers’ office at Galveston, Tex. A number were 
submitted, but the design by William J. Deed, Jr., of Bos- 
ton, was selected. The boat is now under construction by 
the United States army engineers at Galveston. She will 
be called the Victoria and will be in use by the time oper- 
ations are begun on the channels of the Texas coast. 

The boat will be 34 feet length overall, 33 feet 3 inches 
length on the waterline, 8 feet 8 inches breadth over plank- 
ing, and 2 feet 11 inches draft. The lines have been 
drawn with a view to producing a boat that will tow 
without squatting and also drive easily when running 
without a load. She is provided with heavy towing bitts 
for handling barges and has bitts well amidships for hand- 
ling the barges in the narrow channels and bayous. She 
also has towboat fenders and bumpers and very heavy 
guards. A derrick mast operated by hand is provided, 
as spare parts and supplies for the dredges will be car- 
ried. A hunting cabin provides quarters with 6 feet I 
inch head room, cooking, sleeping and toilet accommo- 
dations. 

The motor will be a four-cylinder, four-cycle, 534-inch 
by 74-inch Twentieth Century, and will drive the boat 
better than 10 milés an hour. Controls for the motor are 
brought to the steering wheel so that the boat will be a 
one-man craft. She will have Sands plumbing, and fuel 
tanks of 132 gallons capacity of seamless steel made by 
Janney, Steinmetz & Co. 
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Reconstruction of U.S. Dredge Barnard 


BY J. R. PEYTON 

The twin screw dredge Barnard was built by the New 
York Shipbuilding Company in 1904, to assist in opening 
the South West Pass of the Mississippi River. The gen- 
eral dimensions are: Length, 213 feet; beam, 38 feet; 
depth, 14 feet 6 inches; draft, 8 feet. The propelling 
engine room is at the stern, with the pumping engine room 
forward, the boiler room being between them. 

Originally there was a well on the centerline of the 
hull 7 feet wide, beginning 28 feet from the bow and ex- 
tending aft for a distance of 60 feet. A suction pipe with 
drag head rested on trunnions at the forward end of the 
well. The pumping installation consisted of a 36-inch 
double suction centrifugal pump directly connected to a 
triple expansion engine. The discharge pipe leads to either 
side and to the stern. 

The method of dredging was to cruise up and down the 
cut, towing the pontoon discharge pipe line at the side, it 
being held abreast of the dredge by either a self-propelling 
scow or by a baffle plate at the discharge end. This pro- 
cess was found to be impractical and the material was dis- 
charged directly overboard at the stern, depending on the 
current to carry it over the bar into deep water. ; 

After working in several localities, it was decided to 
convert the Barnard into a cutter dredge of the spud pipe- 
line type, it being considered impractical to combine suc- 
cessfully a bar and harbor dredge. The work was done 
at the Navy Yard, Charleston, S. C. The old pumping 
installation was replaced by a 22-inch single suction steel 
pump of the volute type. It is directly connected to a 
triple expansion engine having cylinders 17, 222 and 40 
inches in diameter with a common stroke of 20 inches and 
placed athwartship. 

The center well was extended to the bow and the after 
end closed for a distance of 29 feet. The well is decked 
over at the bow. A cutter ladder 60 feet long and weigh- 
ing about 65 tons was placed on trunnions at the after end 
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The spuds are Oregon fir, 33 inches in diameter and 60 
feet long, and are reinforced with strips of Swedish iron. 
One spud was placed inboard and the other outboard of 
the propeller shafts. The spud gallows frame extends 


36 feet above the deck. The winding machinery is oper- 


Fig. 2.—The Reconstructed Dredge Barnard 


ated by a double horizontal reversible 8%-inch by 12-inch 
engine and is located on the main deck forward of the 
pumping engine room. 

The combined pilot house and lever room was moved 
46 feet forward. The distance being considered too great 
to operate the ordinary hand levers, a system of hydraulic 
control to the winding machinery and the cutter engine 
was installed. A pressure of about 60 pounds per square 
inch is maintained by a duplex pump with an automatic 
pressure regulator. The system is piped up to a fresh 
water tank and includes a spare pump. The hydraulic 


Fig. 1.—Twin Screw Dredge Barnard as Originally Constructed 


of the new well. A 10-inch by 12-inch double horizontal 
non-reversible cutter engine was placed fore and aft on 
the ladder over the trunnions. A minimum of vibration 
is thus secured. The 74-inch cutter shaft is driven 
through cast steel cut gearing and is provided with a 
heavy thrust bearing. The cutter is cast steel and of the 
spiral type as seen in Fig. 2. A ball joint makes the 
flexible connection in the suction pipe at the hull. There 
is no stone box. The dredge can dig to a depth of 35 feet 
and make a cut 300 feet wide on one advance. The A- 
frame back stays were secured to the structural runway 
over the old well formerly used to handle the suction head. 


cylinders are proportioned to produce about 750 pounds 
piston thrust to operate the frictions and brakes. This 
installation has proved satisfactory in service. 

An extensive series of nozzle tests was conducted by 
utilizing a nozzle equivalent to 5,000 feet of 22-inch 
discharge pipe. The discharge pressure was 43 pounds 
per square inch at 165 revolutions per minute of the pump- 
ing engine. A ship’s taffrail log was used in the hull dis- 
charge pipe to determine the velocity of the discharge. 

The open well does not affect the steering qualities of 
the dredge and she can maintain a speed at sea of about 
9 knots. The Barnard is now engaged on the improve- 
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ment of Tampa harbor, Florida, and her performance 
there has shown the superiority of the present method of 
operation. 


Hydraulic Dredge for Cuyahoga River 
Improvement 


BY H, FIES * 


At the new plant of the Otis Steel Company, in Brook- 
lyn, O., a suburb of Cleveland, an interesting engineering 
project is now under way, involving the reclamation of 
some very valuable land and the straightening of the Cuya- 
hoga River. At this point, and along the foot of a range 
of hills, the river makes a semi-circular bend about a mile 
in diameter and traversing a tract of ground containing 
about 350 acres, which heretofore has lain idle. It was 
decided to cut a new channel for the river directly across 


Fig. 1.—Electrically Driven Hydraulic Dredge for Cuyahoga River 


Improvement 


the base of this curve and to use the spoil from the cut to 
fill in the ground for the new steel works. The buildings 
for the plant had been previously built on concrete piers to 
permit the elevation of the land to be raised from 4 to 15 
feet above the old level. Directly in the path of the new 
channel was a hill about 200 feet high, through which it 
was necessary to cut and which it was decided to cut en- 
tirely down in order to obtain sufficient material for com- 
pleting the reclamation work and for filling in the old river 
channel. 

The contract for the excavating and filling was let to 
P. T. McCourt, contractor, of Akron, O., who decided that 


* Mechanical Engineer, the Marion Steam Shovel Company, Marion, O. 


Fig. 2.—Five-Drum Winch 
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the most feasible method of operation would be to cut 
down the hill with steam shovels and to excavate the new 
channel with a hydraulic dredge, the latter at the same time 
to fill in the low ground through a long pipe line. Work 


was accordingly started on the hill last spring with two 


Fig. 3.—Main Dredging Pump 


Marion Model 61 steam shovels, using dump cars to deliver 
the spoil to the various points around the hill which re- 
quired filling. 

The hydraulic dredge for this work is of special design 
(Fig. 1) and was built complete by the Marion Steam 
Shovel Company, Marion, O. The hull is 80 feet long, 25 
feet wide and 5 feet deep, built of steel throughout. The 
frames of the hull run atwartship and consist of chan- 
nels, top and bottom, with vertical angles connected to 
them by gusset plates. Two fore and aft trusses provide 
the necessary longitudinal stiffness, these trusses being 
connected directly to both the top and bottom members of 
the cross frames. All plating for the bottom, sides and 
deck is laid fore and aft, the after part of the deck between 
the trusses being cut out to form a cockpit for the dredg- 
ing pump. The bow and stern gantries are also of steel, 


Fig. 4 


Fig. 5 


the stern gantry being directly connected to the stern of the 
dredge and the after end of the main trusses, while the 
bow gantry is pin-connected to supports on the deck and 
held in place by steel cables fastened to the forward end 
of the main trusses. 

The pilot house is built on top of the fore and aft trusses, 
and so placed that the operator can have a clear view of the 
work at all times. The pilot house contains the winch 
levers, gages, switchboard and all controlling apparatus, 
so that every operation of the dredge is controlled by one 
man. The switchboard consists of three slate panels 
mounted on a pipe framework. On these panels are 
mounted a voltmeter and an ammeter, together with the 
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circuit breakers and fuses protecting the various power 
and lighting circuits. The lighting system is supplied with 
current taken from the secondary of a 5-kva transformer. 
A ten-inch searchlight is installed so it can be used either 
on the bank or pontoon line. All machinery is driven by 
3-phase, 60-cycle, 2,200-volt, General Electric Company 
motors, the variable speed motors being of slip-ring type, 
equipped with fourteen point reversing controllers. The 
current is brought on board by a flexible submarine cable 
connected to transmission lines running parallel to the cut. 

The main dredging pump has 16-inch suction and dis- 
charge openings and, by means of a flexible insulating 
coupling, is direct connected to a 300-horsepower motor 
mounted on the same bed plate (Fig. 3). The pump is 
designed to deliver 225 cubic yards of solid material per 
hour through 1,000 feet of discharge pipe and to an eleva- 
tion of 12 feet above the waterline when running at 345 
revolutions per minute. Owing to the great variation in 
the length of the discharge line required at various times, 
the motor was provided with controlling apparatus for run- 
ning continuously with 25 percent speed reduction. 

In order to knock down part of the hill and sluice mate- 
rial into the cut immediately ahead, a 2-inch hydraulic 
giant is mounted on the bow of the dredge in such a way 
that it can be swung independently and have a large radius 
of action. Water for the giant is provided by a 6-inch, 
3-stage, Worthington turbine pump, delivering 1,300 gal- 
lons per minute at a head of 360 feet, and which 1s direct 
connected to a 200-horsepower motor operating at 1,140 
revolutions per minute. A 3-inch Worthington volute 
pump, direct-connected to a 15-horsepower motor, operat- 
ing at 1,140 revolutions per minute, is provided for fire 
protection, hosing off the deck, priming the main pump and 
for the various water-sealed stuffing boxes on the pumps 
and suction pipe. 

A 5-drum winch (Fig. 2) driven by a 20-horsepower 
motor is used for handling the swinging lines, raising the 
cutter ladder and operating the spuds. The motor is pro- 
vided with controlling apparatus for any variation in speed 
from full speed down to half speed and is also fitted with 
solenoid brake. The motor is direct-geared through inter- 
mediate shafts to the drum shafts. Each drum is provided 
with internal expanding friction and outside brake band, 
each one of which is separately controlled from the pilot 
house. 

The cutter drive and suction pipe are mounted on a 
structural steel ladder, suspended at the bow of the dredge 
on steel trunnions. Through one of these the suction pipe 
passes and the joint is sealed to exclude air by means of 
water forced into the packing by the 3-inch pump. The 
ladder is raised and lowered by cables running over sheaves 
in the top of the bow gantry and down to a drum on the 
winch machinery. The cutter is driven through reduction 
gearing by a 75-horsepower motor, running normally at 
575 revolutions per minute, but fitted with controlling ap- 
paratus for operating continuously at 50 percent speed re- 
duction. The cutter originally furnished was of the heavy 
type, having removable manganese blades, but after the 
dredge had been put into operation the sub-soil was found 
to consist of sticky blue clay of the sort commonly called 
“Gumbo,” and the cutter was found to be unsatisfactory, 
owing to the material clogging it up and refusing to enter 
the suction pipe. A cutter was then installed having four 
knife-like blades, curved in the shape of an auger (Fig. 
4), which was found to do excellent work. This cutter was 
later replaced with one.of the same pattern, but of greater 
length (Fig. 5), as it was found difficult to properly gage 
the forward steps of the dredge with any great accuracy, 
the tendency being to overstep and leave uncut material 
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behind the cutter. A great deal of trouble and delay has 
been caused by logs imbedded in the soil and which must 
be pulled out before the dredge can proceed. Some of 
these logs are 24 inches in diameter and 35 feet long, and 
as many as six have been found in the cut at one time. 

The new channel will be 8 feet deep and 150 feet wide, 
and later it may be deepened to permit navigation. When 
this is done the Otis Steel Company contemplates the build- 
ing of docks on the west bank of the river. 


Types of Dredgers Built in the United 
Kingdom 

The best known types of marine dredgers built in the 
United Kingdom are bucket ladder dregders (“hopper” and 
“barge-loading”’), cutter suction hopper and reclamation 
dredgers, and trailing suction hopper dredgers. It should 
be added, however, and perhaps emphasized, that the types 
named vary in essential details and features with the vary- 
ing conditions prevailing in the different ports, harbors and 
rivers in which they are employed. 

The introduction of dredging machines into the United 
Kingdom is generally placed in the reign of Charles I, 
when some Dutch engineers came over to carry out im- 
provements connected with the great Bedford level. About 
the middle of the second half of the eighteenth century 
considerable improvements were effected in dredging ap- 
pliances, particularly in connection with dredging opera- 
tions on the Clyde, and further improvements were made 
in 1805 in connection with the deepening of the Thames. 

The application of steam propelling power to dredging 
vessels was made in 1861 in the construction by William 
Simons & Co., Ltd., Renfrew, of two hopper steamers to 
the order of the Trustees of the Clyde Navigation. These 
were the first self-propelling vessels employed for trans- 
porting and depositing dredgings in deep water. Expe- 
rience has amply demonstrated on the Clyde, Thames and 
Mersey, and on many other rivers and canals, that the sub- 
stitution of “steam hoppers” for tugs, with their string of 
punts or scows, was a step in the right direction. 

A later development was brought about by combining in 
one vessel the distinctive features of the bucket ladder 
dredger and of the steam hopper barge, which resulted in 
building the type of dredger now known as the “hopper” 
dredger. The first vessel of this type was the Canada, con- 
structed by Messrs. Simons & Co. in 1872 to the order of 
the Dominion Government. The most powerfui dredger 
of this type yet constructed is the Corozal, described in 
previous issues of this journal, which was built for service 
at the Panama Canal. A record made by this dredger was 
the excavation of 13,700 cubic yards of material, 90 percent 
of which was rock, in 19 hours 50 minutes. 

In recent years remarkable developments have taken 
place in the application of suction dredging by the intro- 
duction of mechanical devices working in front of the suc- 
tion nozzle. This type of dredger is now able to handle 
many different kinds of material, ranging up to the stiffest 
class of blue clay, chalk and soft rock, whereas formerly 
they could be used profitable only in sand or sand and silt. 
The cutter suction type of dredger has an advantage over 
the bucket ladder dredger in that there are fewer parts 
subject to wear. 

A still further development of the suction dredger is 
known as the trailing suction dredger, in which a trailing 
suction pipe, having an elongated suction opening, is em- 
ployed. This type of dredger works without moorings and 
has proved very efficient and economical where material of 
a soft, silty, clayey nature is met. 


Four-Yard Government Dipper Dredges 


Description of Government Dredges Davenport, Keokuk and 
St. Paul, Built for Improving the Upper Mississippi River 


During the season of 1914 the United States Govern- 
ment completed the three four-yard dipper dredges Dav- 
enport, Keokuk and St. Paul. These dredges were de- 
signed and built at Rock Island, Ill.; for use in improving 
the upper Mississippi River between St. Louis and St. 
Paul. One dredge is now in service below the new goy- 
ernment lock at Keokuk, Iowa, another on the Rock 
Island Rapids just above Rock Island, Ill., and the third in 
the vicinity of Minneapolis. The three dredges are simi- 
Jar in all respects. 

The dredges have steel hulls, with single-deck wooden 
cabins built on a skeleton framework of steel cabin and 
roof trusses. All the machinery, with the exception of 
the capstan engines, is located on the main deck, making 
it convenient to operate, maintain and repair same and 
avoiding the necessity of large openings in the deck with 
consequent loss of strength. The main hoisting engines 
are located on the centerline of the hull about amidships, 
the large gears projecting slightly through an opening in 
the deck. The forward spud engines are placed on each 
side of the main engines and the swinging engine forward 
and starboard of the main engines. The main boiler is 
located just aft of the main engines. All machinery is con- 
trolled from the operator’s stand. 


HULL CONSTRUCTION 


The hull is constructed of open hearth steel, 110 feet 
in length, 40 feet beam and 6 feet depth, with a 6-inch 
crown to the deck. The forward end of the hull is square 
except for a 12-inch cut-off at the bottom on the angle 
taken by the dipper handle when in its lowest position, 
which thus presents a flat surface instead of a sharp cor- 
ner for the dipper to strike against and permits digging 
closer to the hull than would otherwise be possible. The 
after rake is brought up on an easy curve in order to 
present the least possible resistance when the dredge is 
being towed stern foremost. 

In order to take care of the strains to which it is sub- 
jected when spudded up and digging rock, the hull was 
made exceptionally strong and rigid, and the maximum 
fiber stress was kept at a very low figure. The hull is 
framed fore and aft in order to obtain maximum strength 
with minimum weight. The deck and floor beams are 
6-inch ship channels extending the entire length of the 
hull. Two fore and aft watertight bulkheads extend the 
length of the hull, at a distance of 9 feet 9 inches from 
the gunwale, and in addition there are two fore and aft 
trusses, spaced 2 feet 6 inches on each side of the center- 
line, to provide additional stiffness and act as supports for 
the boiler and machinery. 

Two transverse watertight bulkheads divide the hull 
into nine watertight compartments. The transverse bulk- 
heads are made watertight, where pierced by floor and 
deck beams, by the use of cast-steel staples calked water- 
tight. Transverse trusses are worked every 11 feet 
throughout the length of the hull. The plating is 34 inch 
thick for two-thirds of the length amidships and %4 inch 
thick at the two ends. A suction’ tank, connected to the 
tiver by a 6-inch valve, is provided in the hull as a source 
of supply for the pumps and injectors. Doubling plates 
are provided under all machinery, boilers, sheave brackets, 
cavels, chocks, etc., and in way of all manholes and open- 
ings in the deck. 


Spups AND Spup WELLS 


The forward spud wells, located outside of the gunwale 
5 feet from the bow, are secured to the hull by a system 
of plate and angle brackets and are built up of 7-16-inch 
plates extending 12 feet above the deck. The outboard 
side of the well is open to permit the removal of the spud 
and the spud is held in place by cast steel gates. The 
well is stiffened by fore and aft, as well as transverse, 
diagonal channel struts. The spuds are of Oregon fir, 30 
inches by 30 inches by 38 feet long, and are fitted with 
30-inch steel bronze bushed sheaves mounted on top and in 
a mortised slot just above the shoe for the spudding up 
and lifting cables. 

The after spud well is formed by a slot in the rake along 
the centerline of the hull to accommodate a 20-inch by 
20-inch walking spud. The spud shoes are rectangular 
steel castings with detachable conical crucible steel points 
which are interchangeable. The points are considerably 
smaller than the bottom of the shoe, leaving sufficient 
bearing surface to prevent the spud from unnecessary 
sinking in soft material. Broken or dulled points are 
very easily renewed. 

The dredging machinery proper was furnished under 
contract by the Marion-Osgood Company, Marion, Ohio. 
The machinery was designed for digging to a maximum 
depth of 18 feet and a minimum depth of 6 feet, and for 
adequate power for handling a four-yard dipper in ordi- 
nary material. An extra heavy and wide two-yard dip- 
per with teeth was furnished for digging rock with a low 
face. The parts were designed, with an ample margin 
of safety, so as to stall the engine with 125 pounds boiler 
pressure. 


Main ENGINES 


The main engine is double-cylinder, 12 inches bore by 
16 inches stroke, non-reversible, with hoisting drum com- 
pound geared ahead of the engines and backing drum for- 
ward of hoisting drum. It is mounted on a heavy struc- 
tural frame of 20-inch I-beams and plates giving straight 
leads above deck for the hoisting rope and backing chain. 
The hoisting drum is of steel, 45 inches in diameter and 
grooved. The backing drum is of steel, 27 inches in diam- 
eter and smooth. An extra gear and pinion is provided 
for changing the ratio of gearing for double hitch between 
point of boom and dipper. All gears are of cast steel with 
cut teeth. Frictions are of the outside band type set up 
by steam rams bolted to the gears. The lowering band is 
operated by foot through a powerful toggle connection. 
The main throttle is of the balanced piston type. All 
engine cylinders are fitted with automatic cylinder cocks. 

The swinging engines are 8 inches bore by 8 inches 
stroke, double cylinder, reversible, with central valve, 
compound geared, and mounted on a framework of 12-inch 
I-beams. The gears are of cast steel with cut teeth and 
the drum is 26 inches in diameter and grooved for a 13%4- 
inch swinging rope. 

Spup ENGINES 

The forward spud engines are exact duplicates of the 
swinging engine; but in addition have a brake wheel 
mounted upon the intermediate shaft for holding the spud 


in any position. The wheel is 42 inches in diameter, fitted 
with a heavy band lined with maple blocks and locked by 
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Fig. 1.—Dredge Keokuk in Operation at Keokuk 
Fig. 3—Dipper Lowered for Digging 
Fig. 5.—Picking Up the Load 


means of powerful toggle levers operated by hand from 
the operator’s house. The spudding up and lifting cables 
are operated through suitable guide sheaves and the en- 
gines have sufficient power to raise the bow of the dredge 
high enough to insure absolute stability for digging. 
The after spud engines are 6 inches bore by 6-inch 
stroke, double cylinder, reversible by a central valve, and 
are of similar construction to the swinging engines. The 
after spud drum is of cast iron, 17 inches in diameter, 
keyed on a 4-inch shaft which is mounted, together with 
the intermediate shaft, directly upon the after spud well 
casing. The intermediate shaft is fitted with a jaw clutch 
for disengaging the engine and with a brake wheel for 
holding the spud. 

The swinging circle is mounted on a heavy steel base 
casting, bolted directly to the deck and having a lip pro- 
jecting over the forward end of the hull. This lip is 
bolted to the hull and carries a backing chain guide sheave. 
The backing chain leads above deck through a cored hole 
in the base casting. The journal is 3 feet 5 inches in 
diameter and 12 inches high. The center casting is also 
of steel and to it is riveted the swinging circle, 15 feet 
in diameter, which is built up of 6-inch by 4-inch and 5- 
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Fig. 2.—Interior of Dredge Davenport 
Fig. 4.—Boiler for Dredge St. Paul 
Fig. 6.—Dumping the Load 


inch by 3%-inch angles and plates with a rim of 7-inch 
ship channel. Eye-bolts for attaching the ends of the 
swinging rope are arranged for taking up the stretch of 
the ropes and are provided with springs for absorbing 
shocks. Between the base and the center are a cast iron 
bushing and a cast iron plate to take up wear. On the 
center are mounted two sheaves grooved for 134-inch 
rope, 4 feet pitch diameter; between which the hoisting 
rope passes. The sheaves are of cast steel bronze bushed. 


Boom 


The boom is about 45 feet long from center of hinge 
pins to center of point sheaves. The main corner angles 
are extended beyond these sheaves with a shaft from 
which are hung two double tackle-blocks for lifting large 
rocks from the dipper. The boom is constructed of steel 
angles and plates, strongly braced. The corner angles are 
8 inches by 8 inches, outside reinforcing angles 4 inches” 
by 4 inches, and girder angles for dipper handle 6 inches 
by 4 inches. The point and heel sheaves are 64-inch pitch 
diameter, grooved for 134-inch rope and bronze bushed. 
Four 14-inch wire rope boom guys extend from the point 
of the boom to the A-frame head. 


J 
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The A-frame stands about 48 feet high above deck and 
is built up of four 15-inch channels and plates, braced 
and riveted. All castings are of steel, including bases, 
which are 48 inches by 24 inches. The top casting has a 
journal 13% inches in diameter with a 34-inch phosphor- 
bronze bushing, on which the revolving collar of steel 
works. A-frame back guys, 2'4-inch cast steel, 6x 19 
wire rope, extend from the A-frame to steel plate brackets 
at the extreme after corners of the hull. 


DIpPERS 


The rock dipper is 2 cubic yards capacity, struck meas- 
urement, with mangenese steel front and lip, cast steel 
back, and four extra heavy forged teeth. In order to 
give the dipper unusual width for its size, the front and 
back castings of a 3-yard dipper were used, and the dis- 
tance from front to back reduced in proportion. The 
front and lip are separate castings, so that the lip may 
be removed without the front. The hoisting line is at- 
tached to the back of the dipper and no bail is used. A 
bail sheave and forged case is supplied for use in case a 
double hitch is rigged. 

The dipper handle is built up of two white oak sticks, 
each 7 inches by 18 inches and 36 feet long. It is armored 
with heavy 7-inch ship channels top and bottom, and on 
top is a bar 1% inches thick, counterbored for the nuts 
of the rack bolts, thus leaving a smooth surface for the 
slide of the yoke block. The rack is of cast steel, 2%- 
inch pitch, shrouded and bolted to the handle. The end 
castings for attaching dipper and braces are of steel. 

The shipper shaft is of hammered steel, 5% inches in 
diameter, with square sections for pinions and brake 
wheels. The pinions are cast steel, 13 inches in diameter, 
and the brake wheels, one on each end of the shaft, are 
60 inches in diameter and fitted with brake bands lined 
with maple blocks. Both bands are connected to one lever, 
which has both hand lever and foot pad. The yoke block 
is of cast iron with a cast steel cap and slide. The cap is 
bronze bushed. 


TRAVELING CRANE 


A traveling crane is installed over the engines for mov- 
ing heavy pieces of machinery. A 12-inch channel, ex- 
tending from the boiler forward on each side, is sup- 
ported by vertical channel posts secured to the cabin 
trusses on each side and forms the track for the crane. 
This track is spanned by two channels mounted on wheels 
running on tracks on the side channels. Two four-wheel 
trolleys, each carrying a 3-ton chain hoist, run on the 
thwartship channels, making it possible to pick up or place 
machinery in any part of the engine room. 

The main hoisting line is a 134-inch wire rope and is 
made fast to the dipper and leads up over the boom point 
sheave and down under the heel sheave through the two 
sheaves on the swinging circle and back to the drum on 
the main engine. A guide sheave is located on the engine 
frame just forward of the backing drum to prevent the 
hoisting line from rubbing on the backing chain. The 
backing chain is 14-inch tested dredge chain and is made 
fast to the dipper handle at the dipper. It leads over a 
fair lead sheave free to turn about a vertical shaft in a 
bracket riveted to the front of the hull under the lip of 
the swinging circle base casting and then over a sheave 
which travels transversely on a shaft in. the lip of the 
base casting, back through the casting and along an oak 
plank runway to the backing drum on the main engine. 
The swinging line leads from the rim channel of the 
swinging circle through two horizontal sheaves located 
aft of the swinging circle back to the swinging engine. 
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BOILER 


The main boiler is of the locomotive firebox type, 6 
feet 6 inches in diameter by 20 feet 6 inches long, and was 
designed particularly with a view toward the best possible 
economy in coal consumption after extended investigation 
into the coal consumption on other dipper dredges. The 
boiler was built for a working pressure of 150 pounds and 
has a 7-foot firebox, 5 feet high, flared to 7 feet 5 inches 
at the bottom, surrounded by a 5-inch water leg. There 
are 255 two-inch flues and a steam dome 3 feet by 3 feet. 
The ratio of heating surface to grate surface is 35.0: 1. 
The stack is 3 feet in diameter and 20 feet high. The 
boiler is fitted with interlocking shaking grates and soot 
blowers. Draft is furnished by an exhaust steam jet in 
the stack. The boiler and steam lines are heavily lagged. 

A feed water heater of the multicoil type is provided 
and operated by exhaust steam from the engines. A set- 
tling tank is also provided into which the feed water 
passes after being preheated in the boiler and into which 
the scale-forming material is precipitated before the water 
is liberated in the boiler. In this manner trouble from 
scale deposits in the boiler is eliminated. The feed pump 
and general service pump are both automatically controlled 
by pump governors. An auxiliary boiler of the vertical 
submerged flue type is provided for emergency use, such 
as operating spuds, pumps or generating set when the 
main boiler is out of commission. 


ELectric PLANT 


The generating set is a 3%-kilowatt, r10-volt, direct-cur- 
rent, compound-wound generator directly connected to a 
4%-inch by 4-inch vertical steam engine. The interior of 
the cabin is well lighted throughout with additional plugs 
for cutting in electric drills or extension lights for use in 
the watertight compartments in the hull. A row of lights 
is provided under the eaves on each side of the cabin for 
use when working a night shift, and two four-light clus- 
ters on the forward side of each spud well casing. The 
working area is further illuminated by a six-light cluster 
located on the point of the boom and facing down. 

A steam capstan is located about amidships on each side 
of the cabin with 6-inch by 6-inch double-cylinder rever- 
sible engines installed below the deck in the hull. Two 
single-barrel hand capstans are located near the bow for 
convenience in handling lines from rock barges. 

The cabin houses the machinery and no living quarters 
are provided, as it is the policy of this district to furnish 
separate quarter boats on which the crews live. In this 
way the heat, noise and discomfort incident to quarters on 
the dredge are eliminated. The cabin is of wood stiffened 
by steel trusses and is 80 by 30 feet. The cabin trusses 
act as additional stiffening for the hull. Roof purlins are 
carried on steel roof trusses. A ventilating monitor ex- 
tends the entire length of the roof. Two coal bunkers 
are located at the after end of the cabin, each with a ca- 
pacity of 15 tons of coal. 

The operator’s lever stand is arranged in a house on the 
port side, just forward of the main cabin with windows 
on three sides, allowing the operator free view in all 
directions. The forward spud throttle and brake levers, 
swinging engine throttle, backing drum ram throttle and 
hoisting drum ram throttle are banked as hand levers, with 
the main engine brake as a foot pedal and the main throttle 
and aft spud throttle overhead. 

These dredges have proved very satisfactory. They 
have shown a capacity of 50 yards per hour in blasted 
rock and 200 yards per hour in gravel with a two-yard 
dipper, and have stocd up well under severe conditions 
of digging. 
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A Twin=Screw Bucket Ladder Dredger 
and a Single=Screw Hopper Barge 
For Tasmania 


BY F. €. COLEMAN 

Messrs. Ferguson Brothers (Port Glasgow), Ltd., have 
recently delivered to the Marine Board of Launceston the 
twin-screw bucket dredger and the single-screw hopper 
barge illustrated in the photographs. 

The dredger is of the bow-well center ladder type with 
side shoots arranged for discharging dredged material 
over either side into hopper barges. She is constructed 
substantially throughout for dredging hard material and 
is fitted with two sets of buckets, one set for 23 cubic 
feet capacity, the smaller set for 13 cubic feet capacity. 
Steam is supplied from two cylindrical return multitu- 
bular boilers. The main engines are compound surface 
condensing, so arranged that one or both can work the 
dredging machinery. 

The whole of the gear, tumblers and bucket backs are of 
cast steel, the hoisting gear for the bucket ladder is of 
the double brake system driven by a powerful steam engine 
on the builders’ improved system. Powerful steam winches 
are fitted at the bow and stern for manipulating mooring 
chains and holding the dredger up to its work. 

The hopper barge is a single screw flush deck vessel 
with forecastle, 155 feet long by 30 feet by 13 feet 6 
inches, and has been constructed substantially throughout 
for receiving hard material. Hopper doors are arranged 
in the bottom of the vessel for discharging the material 
overboard. 

Steam is supplied by one cylindrical return multitubular 
boiler. The main engines are compound surface condens- 
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Fig. 2.—Single Screw Hopper Barge Lienta 


ing fitted aft in the vessel with complete equipment of 
auxiliaries. The engine and boiler are powerful enough 
to drive the vessel at a speed of Io knots. 

A steam windlass is fitted on the forecastle deck and 
there is a steam winch on the deck forward of the hopper 
for lifting hopper doors. Sluices are arranged from the 
hopper to carry off the water. The vessel is fitted with 
electric light to give ample illumination throughout the 
vessel for dredging at night. There is a towing hook at 
the after end of the boiler casing with the necessary tow- 
ing beam. 

Accommodation for officers and men is fitted forward 


Fig. 1—Bow-Well Center Ladder Dredger Ponrabbel 
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Fig. |.—Fifteen-Inch Norbom Electric 


and the galley and crew’s lavatory are under the forecastle 
deck, the lamp room and officers’ lavatory being under the 
bridge deck. 

Both the dredger and hopper barge have been built, 
according to Lloyd’s highest class, by Messrs. Ferguson 
Brothers (Port Glasgow) Ltd., under the direction of 
Mr. W. H. Hunter, consulting engineer, of Manchester. 


Electrically=Driven Hydraulic Dredge 


Last year the Park Board of the city of Minneapolis 
were undertaking improvement work on an extensive scale 
around Lake Nokomis, consisting of various kinds of ex- 
cavation and filling-in, work eminently suitable for hy- 
draulic dredging. The contract for this work was let 
to the Northern Dredge & Dock Company, of Duluth, 
Minn., and a 15-inch electric dredge (Fig. 1) for this 
work was built by the Norbom Engineering Company of 
Philadelphia, Pa. 

While electrically driven centrifugal pumps have al- 
ready been used successfully for many years, the elec- 
trically driven dredging pump presents certain features 


Dredge Operating in Lake Nokomis 


latter condition, it is practically useless on the former. 
If the speed is varied by resistance in the circuit through 
a controller, the waste of power is excessive. The only 
type then for direct connected motor and pump is a mul- 
tiple speed motor, to which, however, there are many 
objections, principally its intricate construction or wiring, 
and its high cost. 

The dredge above referred to is fitted with a compara- 
tively large pump runner, 54-inch diameter, insuring an 
efficient working length of the vanes. It is driven at two 
speeds, about 300 and 250 revolutions by a 500 horsepower 
synchronous motor running at 720 revolutions, the speed 
reduction as well as speed change being effected through 
two sets of cut helical gears running in an enclosed casing, 
and oil lubricated. Fig. 2 shows this pumping unit as- 
sembled. A lever on top of the gear box, connected with 
a rigid clutch, will lock the gears in position for one 
speed or the other. With the synchronous motor, with 
a pump of ample and efficient size, and with this speed 
change device, the loss of efficiency of which is less than 
2 percent, this unit may be considered as efficient and 
economical as can be had for dredging purposes, and 
the actual results show that for a period of over two 


Fig. 2—Motor-Driven Pump 


that must be given an earnest study if the dredge is to be 
a success. A small and fast rotating runner, such as is 
necessary with a direct connected motor, is very inef- 
ficient and soon wears out. Even the speed of an ex- 
tremely slow speed motor, say, for instance, 350 revolu- 
tions, is a high speed for a dredging pump (except the 
minor sizes), and such motor is undesirable on account 
of its high cost, low efficiency and its bulk. A one-speed 
motor, whether of high or low speed, is too “rigid” to be 
desirable for a dredge that may one day be pumping 
against a 5-foot lift and 200 feet of pipe, and another day 
with a 25-foot lift and 2,000 feet of pipe line. If the motor 
and pump have been designed for effective work for the 


months last fall the power consumption, with a pipe line 
varying from 500 feet to 2,000 feet, averaged from % 
to 34 kilowatt hour per cubic yard of excavation. This 
consumption includes also the power taken by the auxil- 
iary machinery, such as the cutter and winding machin- 
ery, water service pump, electric lights, etc. 

The two speeds are sufficient, and are so proportioned 
that one is used with pipe lines up to 1,200 or 1,500 feet, 
and about 10 to 12 feet lift, while for more than this the 
high speed gears are being used. Under average con- 
ditions the dredge excavated 5,600 cubic yards per day, 
official measurement, while the daily maximum ran over 
7,000 cubie yards in 24 hours. 


Fig. 3.—Interior of Dredge 


The cutter machinery is operated by a 50 horsepower 
slip ring type motor, and is fitted with the Norbom Engi- 
neering Company’s standard type cutter with interchange- 
able parts, as shown in Fig. 1. The operating or winding 
machinery is driven by a 30 horsepower slip ring type 
motor, and consists of five drums with frictions and 
brakes, and two winch heads. 

A water jet exhauster operated from an auxiliary pump 
is used for priming the main pump, and there are pro- 
visions for fire service, water sealing of stuffing box on 
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The hull is 80 feet long, 24 feet wide and 7 feet deep, 
and draws an average of 40 inches of water. 

The photograph (Fig. 3) showing an interior of the 
dredge, was taken while the dredge was running, indicated 
by the blurred coupling on the pump shaft, and the rotor 
in the main motor. It is interesting to note how steady 
the machinery must have been running to allow of such 
sharp definition in the picture. 


Government Dredges for Improving the 
Arkansas River 


Two steel hull, stern wheel, shallow draft, 24-inch pump 
dredges, the H. S. Taber and the Robert McGregor, one 
of which is illustrated on this page, were built recently 
by the Dubuque Boat and Boiler Works, Dubuque, Iowa, 
for government service in improving the Arkansas River. 
The dimensions of the hull are as follows: Length be- 
tween perpendiculars, 192 feet; length over all, 206 feet 
9 inches; beam, molded, 44 feet 4 inches; depth, molded, 
7 feet; draft, loaded, 3 feet 2 inches; displacement, loaded, 
640 tons. 

Two longitudinal and three transverse watertight bulk- 
heads divide the hull into twelve watertight compart- 
ments. The main deck is of steel and the main deck 
house and the upper deck house of wood. 

Steam for operating the dredge is furnished by 
three boilers of the Lyons type built by the Dubuque 
Boat & Boiler Works for a working pressure of 200 
pounds per square inch. Each boiler has a grate sur- 
face of 45 square feet and a heating surface of 1,685 


Government Dredge H. S. Taber, Built by the Dubuque Boat and Boiler Works 


pump and of the ball joint on the ladder, and for pump- 
ing out the bilges. ; 

The current is 2,300 volt alternating, three-phase, sixty 
cycles, used without transformation on the three princi- 
pal motors. It is transformed to a low voltage for the 
service pump motor, and a motor-generator set installed 
for the purpose of giving direct current to a 6,000 candle- 
power searchlight; on this circuit is also inserted arc 
lights and incandescent lamps as well as an electric horn 
for signal purposes. 


square feet. Induced draft is used and is supplied by 
three fans mounted on a platform over the beilers and 
connected to the uptake with a discharge leading into the 
base of the stack. The fans are 60 inches diameter and 
the engines 44% by 5 inches of the inclosed, self-oiling 
type running at 535 revolutions per minute. 

The propelling engines are simple engines 24 inches 
diameter by 48 inches stroke, built by Gillett, Eaton & 
Squire, Lake City, Minn., and fitted with Eaton indepen- 
dent inside valve drive. This drive is taken from the 
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pitman and thereby does away with the old style outside 
cam fitted to the shaft, with its necessary cam rods and 
brackets. The paddle wheels are arranged on the same 
shaft and are each 12 feet diameter by 12 feet long. The 
actual weight of the wheels is 62,000 pounds. 

The main dredging pump is a 24-inch centrifugal, sin- 
gle suction pump of the shrouded type driven by a vertical 
triple expansion engine with cylinders 15, 22% and 36 
inches diameter and 18 inches stroke. The pump was 
built by the Morris Machine Works, Baldwinsville, N. Y. 
The condenser is of the Wheeler type with a cooling 
surface of 1,650 square feet. 

One hauling engine is mounted on the port and one on 
the starboard side of the dredge, the hauling winches 
being manufactured by Williamson Bros., of Philadelphia. 
Steering is by four balanced rudders operated by an S. J. 
Gardner steam steering gear. 

The auxiliaries are very complete, including two Blake 
& Knowles horizontal duplex 8-inch by 4-inch by 1o-inch 
feed pumps, a horizontal simplex 8-inch by 14-inch by 12- 
inch air pump of the same make, and a centrifugal circu- 
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Recent Ellicott Pipe Line and Sea=Going 
Hydraulic Dredges 


The output of the Ellicott Machine Corporation, Balti- 
more, Md., for 1914, included a number of interesting 
pipe line and sea-going dredges. Two 20-inch steel hull 
pipe-line dredges were built which were duplicates in 
every respect. One of these, the Currituck, is illustrated 
on this page. 

These dredges are of the cutter type, with a single 
sand-pumping outfit. The pumping machinery consists 
of a centrifugal pump directly connected to a triple ex- 
pansion fore and aft engine. The cutter for loosening 
the material to be dredged is driven by a double condens- 
ing engine mounted on the ladder at its inboard end. The 
feeding into the cut is by means of wire rope haulage on 
each side of the bow, with pivoted stern, and the advance 
forward is accomplished by two spuds. The hauling 
drums are driven through a lay shaft and gearing by 
double reversible condensing engines. 

Steam for operating, the machinery is supplied at 200 

a 
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20-Inch Pipe Line Dredge Currituck, Built by the Ellicott’ Machine Corporation 


lating pump, driven by a 6-inch by 6-inch simple engine 
direct connected. A 12-inch centrifugal jet pump driven 
by a Kerr turbine of 142 brake horsepower running at 
1,650 revolutions per minute is installed, producing a pres- 
sure of 34 pounds on nozzles in. the suction head. The 
auxiliaries also include a Reilly multicoil heater in both 
the boiler and engine rooms,.a Griscom-Russell 3-inch 
grease extractor, Lynn-Superior filters and a Schutte- 
Koerting film heater for the hot water line. Fischer pump 
governors are installed and the discharge lines are fitted 
with pop safety valves discharging back into the suction. 

The electric plant consists of a 15-kilowatt, direct con- 
nected, Kerr turbine-driven generator, operating at 3,600 
revolutions per minute, which supplies power for light- 
ing and a number of machine tools. The refrigerating 
plant was supplied by the York Manufacturing Company, 
York, Pa., and has a capacity of one ton of ice per 24 
hours. 

On trials the main propelling engines developed a maxi- 
mum of 1,175 indicated horsepower with cut-off at seven- 
sixteenths of the stroke. 


pounds pressure by four Scotch boilers. The aggregate 
indicated horsepower of the machinery under ordinary 
service conditions is about 1,000 and the capacity of the 
dredge 750 cubic yards per hour place measurement. The 
hull of the dredge is 150 feet long overall, 40 feet molded 
beam and Io feet 6 inches extreme depth. 

This company also built during 1914 the United States 
sea-going dredge Absecon, now at work improving Abse- 
con Inlet, N. J. This dredge is about 160 feet long over 
all, 35 feet beam, 12 feet deep, and will carry in her hop- 
pers about 300 yards of sand. 

The Absecon is built on the Isherwood system with side 
dump doors, hydraulically operated. She has two Almy, 
Class E, watertube boilers, designed for 250 pounds work- 
ing pressure. She is a twin screw boat propelled by two 
compound condensing engines with cylinders 12 and 24 
inches diameter by 18 inches stroke, designed for 120 revo- 
lutions per minute. The pumping outfit consists of a 16- 
inch sand pump driven by a compound engine with cylin- 
ders 12 inches by 24 inches diameter by 14 inches stroke. 
There is a full equipment of electric lights, steam steering 
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Fig. 1—Powerful Dipper Dredge Gamboa, Built by the Bucyrus Company, at work in the Culebra Cut on the Panama Canal 


gear and auxiliaries, making the dredge a completely 
equipped sea-going vessel. 

Another sea-going dredge which the Ellicott Machine 
Corporation has just completed for government service 
in the Galveston, Tex., district, is the Comstock, 165 feet 
long overall, 35 feet beam, molded, and 17 feet depth with 
a capacity for 500 cubic yards of sand on a 14-foot 6-inch 
draft. She is a single screw boat propelled by a com- 
pound engine with cylinders 18 and 36 inches diameter 
by 24 inches stroke, supplied with steam by two Scotch 
boilers equipped for burning oil and fitted with Eckliff cir- 
culators. 

The pumping machinery consists of two 12-inch by 24- 
inch by 14-inch compound engines which drive two I5- 
inch dredging pumps. The condensing plant is indepen- 
dent of the main engines and has 1,700 square feet of 
cooling surface. The dredge is equipped with steam 
steering gear, an electric light plant, evaporating plant, 
and an ice-making plant, and has very commodicus quar- 
ters for the officers and crew. 


The Most Powerful Dipper Dredge in the 
World 


The two 15-yard dipper dredges Gamboa and Paraiso, 
built for service on the Panama Canal by the Bucyrus 
Company, South Milwaukee, Wis., and described in de- 
tail in our May, 1913, issue, exceed in both size and power 
any other dredges of the same type that have ever been 
built. They have proved their value in working under 
severe conditions in the Culebra Cut, fighting the slides 


which have so frequently menaced navigation since the 
canal was opened. 


Fig. 2.—The Paraiso Fighting the Curcuracha Slide in Culebra Cut 
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Ever since the dredges started work, they have been 
in the heaviest kind of digging, consisting of an out- 
cropping dyke of trap, which is unusually hard, metallic 
rock. An idea of the difficulty of this digging can be 
gained from the fact that during a thirty-day test of the 
Paraiso a day did not pass that the dredge did not dig up 
from half a dozen to two dozen boulders weighing from 
10 to 30 tons apiece; of such size, in fact, that they had to 
be blasted on the dipper before being placed on the scows. 
The largest boulder encountered so far weighed about 50 
tons. When the dredges were first put in operation their 
speed was set at from go to 120 seconds per cycle. With- 
in a week the dredges were speeded up gradually until, 
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10=Yard Dipper Dredges on the Cape 
Cod Canal 


The Cape Cod Canal is now an accomplished fact and 
has been described before, but to refresh the memory of 
some we may repeat that it is 8 miles long and has a 
designed width of 100 feet on the bottom, and a depth of 
25 feet. As in the Panama Canal, dry excavation was 
employed to take off the material above the waterline and 
hydraulic and other dredges were employed to some ex- 
tent in deepening the entrances. For the main driving 
of the heading from each end, two powerful dipper 
dredges, the Governor Herrick and General Warfeld, 


Fig. 1—Detail of Boom of Ten-Yard Dipper 
Dredge 


when they were turned over to the dredging division, 45 
seconds per cycle was attained and set as normal. This 
was while digging to a depth of 40 to 50 feet. 

The output of the dredges has likewise been gradually 
increasing. The average of 3,000 to 5,000 cubic yards per 
day of 16 hours first obtained has been increased to an 
average of 9,000 to 10,000 cubic yards. The monthly out- 
put has also been increasing. The official figures for the 
Paraiso from June to November, 1914, are as follows: 
June, 72,700 cubic yards; July, 84,700 cubic yards; Aug- 
ust, 96,400 cubic yards; September, 109,800 cubic yards; 
October, 125,000 cubic yards, and November, 140,000 
‘cubic yards. 

Both dredges have used their to-yard rock dippers 
for this work, and they are designed to dig to a depth of 
50 feet below the surface of the water. 

The dredges are duplicates, except in a few minor de- 
tails. The main hoisting machinery consists of horizontal, 
twin tandem, compound, condensing engines, compound 


geared to heavy spur gears mounted on the main hoisting. 


shaft which carries the drums. The drum is of the dif- 
ferential type which is characteristic of high-powered 
Bucyrus dredges. The shape permits the maximum dig- 
ging force and the slowest speed at the time when the 
dipper is digging and the angle between the hoisting rope 
and the dipper handle is the sharpest. As the dipper is 
hoisted the rope winds on to the large diameter of the 
drum, which of course increases the speed when this is 
most desirable and when the maximum bail pull is not 
required. 


Fig. 2—Dipper Dredge Governor Herrick in Operation on the 
Cape Cod Canal 


were employed, one of which is shown in Fig. 2 and a 
detail view of the boom in Fig. 1. 

Although the material to be excavated was of a sandy 
and earthy nature on top and in the entrances, the bulk 
of the channel beneath the surface was more difficult 
and contained much glacial drift and boulders. For this 
class of work, undoubtedly, the choice of the dipper type 
of dredge was a wise one. Not only could the dipper 
dredge do more effective work in such material than any 
other type, but it is eminently suitable for driving the 
heading and to dig its own flotation with a high bank 
ahead. Indeed, it may be doubted if any other type of 
dredge could do the work at all. A dredge of the hy- 
draulic type could not handle the boulders, nor was any 
place of deposit available, and the bucket-ladder type 
would also have difficulty with the boulders and of work- 
ing effectively in such a confined space. 

All the material was loaded into barges and dumped at 
sea. The barges used contained 1,000 cubic yards each. 
By shifting the dredge from one side of the cut to the 
other when moving up, sufficient space was excavated 
ahead to permit the barge to come alongside, on either 
side alternately, and by passing the barge around the 
stern of the dredge both ends of it could be loaded. 

The dredges are alike, and are of the following dimen- 
sions: Length of hull, 130 feet; beam, 42 feet; depth, 12 
feet; size of main engines, 18 inches by 24 inches; size of 
swinging engines, 10 inches by 14 inches; depth to which 
dredge can work, 40 feet; type of boilers, Scotch marine; 
diameter of boilers, 9 feet 8 inches; length of boilers, 10 
feet 6 inches; number of boilers, 2. 
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The hull is of steel with square bilges, strongly rein- 
forced where necessary at front end and in way of spuds. 
It is stiffened longitudinally by two fore and aft trusses 
of depth to main deck. These with the strength of sides 
are ample for all purposes, so that the structural strength 
is contained entirely within the body of the hull. There 
are no deep trusses above deck as are frequently used in 
the older type of dipper dredge, and which are a survival 
from the days of wooden hulls and a crane-post. 

The forward spuds are of steel and are operated by in- 
dependent engines. There are two stern spuds mounted 
as oscillating or trailing spuds, also worked by separate 
engine. The boom, as wil! be seen, is of the well-known 
Robinson patent “Atlantic type,’ with straight members 
and solid turntable. It is fitted with a pair of reversible 
engines geared to the shipper shaft, to give a power feed 
to the dipper. This was introduced to give better maneu- 
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Suitable fair-leads are disposed about the deck so that 
the barges may be moved or held in position as required. 

Comfortable crew quarters are fitted on the upper deck 
with every convenience, including electric light, and, alto- 
gether, these are two of the best equipped dipper dredges 
along the coast. 

The work done by these two dredges was very satisfac- 
tory. Working three eight-hour shifts per day, the Gen- 
eral Warfield has averaged nearly 100,000 cubic yards 
per month. In hard material and boulders the output 
would be somewhat less. In June and July, 1913, the 
Governor Herrick made a record of 251,000 cubic yards. 
The best month was 131,000 cubic yards and the best ten 
days 60,000 cubic yards. 

These dredges were built by the American Locomotive 
Company under the designs and patents of A. W. Robin- 
Sor, IML, Ime, (C, 12, 


Fig. 1.—Forty-Two-Inch Hydraulic Dredge Foyers at Bengal Waterways, India 


vering power when handling boulders, and to spot the 
dipper when dumping into barges at varying range, two 
conditions that were especially encountered on the Cape 
Cod Canal work. 

The main engines and hoisting machinery are of very 
substantial design, all the gearing being of steel and the 
first motion gears machine-cut. The hoisting drum is 
conical, fitted with Robinson’s system of double parallel 
hoisting ropes for a direct pull of 200,000 pounds. The 
band friction is steam operated and of exceptionally large 
bearing surface, being 18 inches wide, thus insuring dura- 
bility and cool running. Special attention is paid to ease 
of handling without manual effort, all the motions being 
controlled by steam cylinders, with floating levers and 
compensating links, so that the movement of the piston 
corresponds to the movement of the hand. The main 
throttle is also of the balanced type, so that the engines, 
notwithstanding their great pull of 200,000 pounds, are 
extremely sensitive and quick and respond instantly to 
the levers. A speed of 30 to 40 seconds per dipper load 
can be made under favorable circumstances. 

For handling the barges, two independent deck winches 
are fitted, each with three drums for wire rope lines. 


42=Inch Hydraulic Dredge Foyers 


The remarkable hydraulic dredge illustrated in Figs. 1 
and 2 is in use in the inland navigation channels of Ben- 
gal, India. These river channels are very numerous and 
extensive, especially in the deltaic region of the Ganges. 
There are about 4,000 miles of inland waterways in Ben- 
gal navigable for steamers of a fairly large class. Many 
of these waterways are tidal for a considerable distance 
from the sea, and although they are beyond the reach of 
the sandy alluvium of the Ganges proper, they are ob- 


‘structed in places by dense mud shoals and banks, which 


only require a moderate length of dredging to render 
good navigation of a fairly permanent character. To 
meet this condition the hydraulic dredge Foyers was built 
and put in service. 

The Foyers was designed to be of the largest possible 
capacity that could navigate the rivers, and to be self- 
propelling so that it could readily go from place to place. 
There are two pumps, each with 30-inch inlet and outlet, 
connected to four suction pipes 24 inches in diameter, and 
one discharge pipe 42 inches in diameter. The distin- 
guishing feature of this dredge is that it has been de- 
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signed for a straight forward feed to cut a channel in 
stiff clay or mud the full size of the section of the hull to 
permit its passage. For this purpose a battery of four 
cutters of special design for forward feed is mounted in 
two wells in front, the vessel being formed with three 
bows, as shown in illustration. The forward feed is ac- 
complished by two wire rope anchorages set out ahead 
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blades specially shaped to give proper clearance angle 
and a drawing cut. 

All the movements of the dredge are controlled from a 
pilot house on the upper deck. The operation of the 
dredge is very simple. 

This dredge was designed by A. W. Robinson, of Mon- 
treal, to the requirements of Mr. O. C. Lees, Superintend- 


Fig. 2.—Stern View of the Fovers, Showing Semi-Circular Stern 


and connected to winding engines. The capacity is so 
great that a channel large enough to pass the dredge can 
be excavated at the rate of 200 to 300 lineal feet advance 
per hour. Special provision is made for the disposal of 
the spoil ashore by a shore pipe suspended from a ter- 
minal pontoon. This is towed astern by a short length of 
floating pipe in flexible sections. 

These two pumps are driven by two sets of triple ex- 
pansion engines of marine type having cylinders 17 inches 
by 27 inches by 46 inches diameter by 24-inch stroke. The 
boilers are of Babcock & Wilcox marine type and four in 
number. The vessel is propelled by triple screws. 

The four cutters are driven by two sets of horizontal 
compound engines, placed on forward deck through the 
medium of gearing so arranged as to permit the cutters 
to rise and fall. The cutters are of propeller form with 


Steamer Gen. S. B. Holabird 


Fig. 1.—Quartermaster 


ing Engineer of the Department of Public Works in 
Bengal. 


Quick Repairs to Damaged Dredge 

Two government vessels, the U. S. Quartermaster 
steamer General S. B. Holabird and the U. S. Engineers’ 
Department dredge Wahalak, collided recently in Mobile 
Bay while the Holabird was bound to Fort Morgan, and 
the dredge, in tow of two government tugs, was bound to 
Mobile to commence work on the ship channel in Mobile 
River above the city. The Wahalak was hauled out on 
the Gulf Dry Docks Company’s ways in a leaking condi- 
tion, but the Holabird was not damaged, as the collision 
was head-on. 

Bids for repairing the dredge were received from the 
different repair shops in Mobile. The lowest bid was 
from the Home Industry Iron Works, amounting to $3,900 
(£800), and the job was finished in forty-eight hours. It 
is surmised that the cause of the collision was that the 
Holabird struck shallow water, which caused her to sheer. 

Ip 1, G 


Fig. 2——Dredge Wahalak 


in Dry Dock 
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Notes on the Conversion of Cargo Vessels 
into Bulk Oil Carriers—III 


BY F. K. RUPRECHT * 


The tank deck will form the top of the pump rooms, 
if they are located in the cofferdams. A trunk will pass 
through this deck for access to the pump rooms, and the 
connection of trunk to deck must be made oiltight. Since 
the pump rooms are on only one side of the vessel, that 
portion between the shell and the centerline bulkhead on 
the one side only need be made oiltight. On the other 
side the original deck will be left between the ship’s side 
and the expansion trunk bulkhead, but that portion be- 
tween the trunk bulkhead and the centerline bulkhead will 
be removed except that the above-mentioned shelves will 
remain on the centerline and transverse bulkheads. The 
portion between the shell and the expansion must have 
large drainage holes cut in it. In the forward and after 
cofferdams the entire deck will be removed, as it inter- 
feres greatly with the ventilation unless many large open- 
ings are cut, which would prove to be expensive and dan- 
gerous to the crew. 


Upper DeEcK 

The upper deck will be oiltight over the expansion trunk 
and cofferdam only unless the spaces alongside of the 
trunk bulkheads are used as summer tanks. In this case 
the deck will have to be oiltight throughout the cargo 
and cofferdam spaces. The deck beams will be cut at the 
expansion trunk bulkheads and bracketed to them. They 
will also be cut and bracketed to the centerline bulkhead. 

This deck, as a rule, is the strength deck, and only 
shelter or awning decks are fitted above it. All the oil- 
tight hatches will be fitted on this deck except in a shelter 
deck vessel where the summer tank hatches will be on that 
deck. Ample compensation must be made for the open- 
ings cut for the hatches, and it will be found cheaper to 
do this by fitting heavy plates between 34 inch and 1 inch 
thick instead of trying to fit oiltight doublings on the old 
deck plates. The old cargo hatches will have to be plated 
over by fitting new beams between the trunk bulkheads 
and the centerline, or as required to take the deck plating 
In view of this new plating required, and the heavy plat- 
ing for compensation, it will be found advisable to fit an 
entirely new deck over the expansion trunks. A narrow, 
heavy plate will be fitted to take the upper angles of the 
centerline bulkhead, and a heavy plate will take the hatch 
coaming bounding angles. All plates will have double 
riveted laps and butts, except the heavy compensation 
plates, which will be fitted with single butt and edge straps 
on the top side. The other plating will be of the ordi- 
nary weight required by the rules. 

If the ‘tween decks are used as coal bunkers, the old 
plating between the trunk bulkheads and the shell can 
remain intact, but hatches will be fitted for access to 
bunkers and for trimming purposes. If, however, oil is 
to be carried in some of this space, the frames will have 
to be cut at the deck and a flanged plate or angle fitted in 
the same manner as on the tank deck. If the vessel is a 
two-deck vessel, this connection to the shell is all ready 
tight. Hatches for the summer tanks will also be cut in 
this deck and heavy compensation plates must also be 
fitted as around the other oil hatches. 

The cofferdams will extend up to this deck for the en- 
tire width of the vessel, and so the plating must be worked 
oiltight over them and for a few frame spaces forward 
and aft of the bulkhead forming them. In any vessel 
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where this deck is not the watertight weather deck the 
frames will be cut and flanged plates fitted to shell and 
deck as on the tank deck. 


Pump Room CoNStRUCTION 


As stated before, the best location for the pump rooms 
is in the large cofferdams forward and aft of the engines 
and boilers. This simplifies the construction and insures 
a dry pump room. There are two types of construction 
that can be used—1i. e., the suspended floor or that with the 
pumping flat built on the floor plates. 

In the suspended type we keep the sea valves outside of 
the pump rooms and use less space. In this type the floor 
is built at any desired height and consists of strakes of 
plating of the same weight as the lowest bulkhead plat- 
ing, connected to the centerline and one of the transverse 
bulkheads by two small single riveted or one large 
double riveted angle. The plates are cut out in way of the 
frames, and the angle or angles connecting the flat to the 
shell are stapled around them. Brackets are fitted from 
the frames to the flat top and bottom, being double clipped, 
single riveted or single clipped with double zigzag rivet- 
ing to top, and connected to transverse stiffeners in line 
with the frames on the bottom. These stiffeners will be 
the same kind and size as the verticals on the bulkheads, 
and will be bracketed to the centerline bulkhead. If the 
vertical stiffeners on this bulkhead come on the pump 
room side, they are best cut in way of the flat and the 
angles fitted continuously. In this case the stiffeners will 
be bracketed top and bottom to the flat and transverse 
stiffeners respectively. It will, however, usually be pos- — 
sible to arrange the pump room and stiffeners on alternate 
sides of the centerline bulkhead. The same applies to the 
transverse bulkhead which forms the other side of the 
pump room, for the construction is simplified by fitting 
the vertical stiffeners outside the pump room. In this 
case only the horizontal bulkhead stiffeners are in the 
pump room, and these involve no extra consideration be- 
cause of their location. 

The horizontal stiffeners on the centerline bulkhead will 
be cut at and bracketed to the bulkhead which forms the 
third side of the pump room, instead of being carried 
through and bracketed to the cofferdam bulkhead. This 
former bulkhead will be of the same construction as the 
other transverse bulkheads, but will extend only to the 
pump room flat, to which it will be connected by a large 
double riveted angle. The vertical stiffeners will be on 
the inside and bracketed by brackets and double clips sin- 
gle riveted or single clips double riveted to the flat. Hori- 
zontal webs will be carried at the stringer levels from the 
pump room bulkhead to the cofferdam bulkhead at the 
centerline bulkhead and at the shell. 

Since this is the cofferdam space, these webs will have 
large lightening holes cut in them for drainage and ac- 
cess. On the cofferdam bulkhead the vertical stiffeners 
will, as a rule, be placed on the opposite side from the 
horizontal webs, but if necessary the latter may be run 
intercostal. Stanchions will be fitted under the pump 
room from the transverse flat stiffeners to the strips of 
plating on keelson or to the floor plates. The pump foun- 
dations will consist of angles and plates to suit the work 
as designed. 

The tank deck will form the top of the pump room and 
a trunk will pass through this deck to give access and light » 
and air. This trunk may be arranged so that one side is 
formed by the shell, in which case only three sides need 
be built, or an ordinary four-sided trunk can be installed 
in a suitable location. The size should be ample for 
access and should have a bolted flat top which can be re- 
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moved for the purpose of taking out the old pumps and 
installing new ones or parts. The trunk will be oiltight 
to a height of about 18 inches above the upper deck and 
watertight the rest of the height. Skylights and venti- 
lators will be fitted on the top plate, all of which should 
be capable of being closed watertight. One ventilator 
should be carried down to about 6 feet above the flat 
to act as a downtake for fresh air, and the other will act 
as an exhaust. 

A watertight door will be fitted at the weather deck. If 
desired, in a shelter deck vessel another door may be 
added in the shelter ‘tween deck. 

If the pump room flat is to be laid at the tank top level 
a complete bulkhead will have to be built. This will in- 
volve the removing of a floor plate and adding of much 
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bulkheads as called for by Lloyd’s. The bulkheads will 
be continuous from bottom plating to the upper deck. 
The stringers will be cut at the bulkheads and a solid 
rectangular bracket will be carried from bulkhead to 
bulkhead. This bracket will be the same width as the 
stringer brackets to the other bulkheads and clipped and 
riveted in a similar manner. 

The bulkheads of the amidship cofferdams will have 
their vertical stiffeners on the outside, and no bulkhead 
to bulkhead brackets will be fitted. The stringer and 
horizontal stiffener brackets will be of the same type as 
in the cargo tanks. 


CENTERLINE BULKHEADS 


The longitudinal centerline bulkhead will be continu- 
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Fig. 8.—Centerline Bulkhead Placed Off Center 


extra weight of material. In this case the flat need not be 
oiltight and can be made of portable sections of checkered 
plate. 

If the pump room is situated in one of the cargo tanks 
the flat will have to be laid upon the floor plates because 
of the sea valves. This type also involves a complete 
extra bulkhead, but the expansion trunk may be used as 
the access trunk. An entrance with bolted top plate sky- 
lights and ventilators will be fitted on the weather deck. 


COFFERDAMS 


As already stated, the foremost and the aftermost cof- 
ferdams will be two frame spaces in length, and the amid- 
ship ones forward and aft of the machinery spaces will 
be five or six frame spaces to allow room for a pump 
room in each. (See Figs. 3 and 4, May issue.) 

The cofferdam bulkheads will be of the same construc- 
tion as the cargo transverse bulkheads, but the stiffeners 
will be arranged on the side most suitable. The bulk- 
heads of the former cofferdams will have the vertical 
stiffeners on the inside and the brackets at the bottom 
will be clipped to the bottom plating and the floor plate 
of the intermediate frame. The best way is to remove 
this intermediate floor plate and carry flanged brackets 
between the bulkheads double riveted to the vertical stiff- 
eners and clipped to the bottom shell plating. The shell 
rivet holes of the intermediate frame must be plugged 
with rivets which will be chipped flush in way of the 
bracket clips. 

Other flanged brackets will be fitted between the two 


ous and oiltight throughout the tanks and cofferdams. It 
will extend from the top of the centerline keelson to the 
top of the expansion trunk. To avoid any abrupt de- 
crease of strength, this bulkhead will be ended with but- 
tresses in the forward dry hold, cross bunkers, engine 
room and the after dry hold. In the engine room a spe- 
cial arrangement must be made because it would be im- 
possible in most cases to fit a large buttress in this space. 
In one case the engine room bulkhead was specially stiff- 
ened but no buttress was fitted, and this will be the usual 
method. 

The size of these buttresses will be taken from the 
rules of the registration societies. The weight of bulk- 
head plating and the size of the stiffeners will be in 
accordance to rule, and the only place that we cannot 
apply these rules will be in way of the double bottom. 
The centerline keelson in most vessels is watertight, and 
by putting extra rivets in the angle connections to the tank 
top and to the keel plate it can be made oiltight. The 
bulkhead will then be built on the strip of tank top plat- 
ing remaining at the centerline. 

It is advisable to place this bulkhead about 8 to 10 
inches off center to keep the bulkhead angles clear of the 
keelson angles. This avoids cutting out rivets and insures 
tight work. (See Fig. 8.) Forward the offset will be 
measured on one side of the centerline and aft on the other 
so that the structural weights will balance. If the keelson 
is not tight it will be removed and the bulkhead will be 
built on the centerline from keel plate to expansion trunk. 

(To be continued.) 


Davits and the New Requirements 


Rules for Boat Davits in the Seaman’s Act—How 
Various Types of Davits Meet These Requirements 


BY HARRY W. BROADY * 


Through the passing of new laws in this country and 
abroad, the davit question has become a very serious 
problem for shipowners to solve. The International Con- 
ference on Safety at Sea, in London, 1913, decided that 
mechanically operated davits should be required on board 
ships in the future. The time for the new requirements 
to go into effect is stated as immediately for all new 
ships, the keels of which are laid after December 31, 1914, 
and for existing ships not later than July I, 1915. 

The rules recommended by the London Conference are 
now enforced by all the big shipping nations. Last year 
the International rules were ratified by this country, but 
with such an amendment as to practically make the ratt- 
fication of no value whatsoever. 

The United States Board of Supervising Inspectors 
first specified mechanically operated davits on board ships 
in their rules of January, 1914. A very interesting fea- 
ture in that ruling was that “The gear should make it 
possible for one man at each davit to swing the boat out 
clear of the side.” Nothing was mentioned about list of 
the ship. This new rule was never enforced on account 
of pending legislation, and it is now superseded by the 
Seaman’s Act. 

The rules in the Seaman’s Act in regard to davits are 
as follows: 

“1. The davits shall be of such strength that the boats 
can be lowered with their full complement of persons and 
equipment, the vessel being assumed to have a list of 
fifteen degrees. 

“5 The davits must be fitted with a gear of sufficient 
power to insure that the boat can be turned out against 
the maximum list under which the lowering of boats is 
possible on the vessel in question.” 

There is also a rule providing for the approval of other 
appliances in lieu of davits. These other appliances have, 
so far, not been worked out to a practical solution, as 
compared with davits, and do not come within the scope 
of this article, and are therefore not covered in any way. 

The first of the two rules is very clear and simple. The 
engineering problem involved in this rule is very easily 
solved, both theoretically and practically, which will be 
shown later on in this article. On the other hand, the 
second rule is very uncertain. What is meant by maxi- 
mum list under which lowering of boats is possible is 
rather hard to decide. It is practically left open to the 
decision of the inspecting official in every case. 

Shortly after the approval of the Seaman’s Act, the 
writer had an opportunity to discuss this rule with several 
of the more interested persons in shipbuilding circles. 
They almost uniformly expressed the belief that this rule 
could not be enforced. The requirements could be so 
constructed as to enforce the use of davits suitable for 
lowering the lifeboats to clear the side of the ship when 
the ship is listed 15 degrees. This would necessitate 
davits with tremendous outreach because in their opinion 
the boats must be made to clear the side of the ship even 
at the waterline. 

If this should be true, it would be necessary to have an 
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arm about 22 to 25 feet long with an outreach of 16 to 18 
feet for a 24-foot by 7-foot lifeboat, if the tumble-home 
was 20 inches and the boat deck 30 feet above the water- 
line. This certainly cannot be the intention of the law 
makers and will never be enforced by the sensible men 
who have power to decide in this matter. 

A very good and commonly used practice is to give 
the lifeboat a 12-inch clearance from the ship’s side at the 
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Fig. 1.—Diagram Showing Pressure of 24-Foot by 7-Foot Lifeboat 
Against Ship’s Side. Weight of Lifeboat, 7,200 Pounds; Free- 
board of Vessel, 30 Feet; Tumble-Home, 20 Inches 


waterline, with the ship in an upright position and the 
davits fully swung out. The necessary outreach of the 
davits would then be equal to half the beam of the life- 
boat, plus the tumble-home, plus 12 inches. If there is 
some larger obstruction like heavy fenders or guards on 
the ship’s side in the way of the davits, the 12-inch clear- 
ance must be taken at that point. 

If the inspecting official should now insist on lowering 
the fully loaded boat at, say, 15 degrees list of the ship, 
what would happen? Take, for example, as shown on 
Fig. 1, a 24-foot by 7-foot lifeboat with a carrying capacity 
of 30 persons. The tumble-home is 20 inches and the 
davits have accordingly an outreach of 3 feet 6 inches +- 
20 inches -+ 12 inches = 6 feet 2 inches. The distance 
from the boat deck to the waterline is 30 feet. The weight 
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of boat and equipment and number of persons allowed, 
taken at 165 pounds per person, is 7,200 pounds. The 
pressure that the boat exerts on the ship’s side under these 
conditions is shown in the accompanying diagram A, Fig. 
I, for a list of 5 degrees, 10 degrees and 15 degrees. In 
none of the inclinations does this pressure amount to as 
much as the weight of the empty boat, which is 2,050 
pounds. The pressure is even less than this weight when 
no clearance is provided between the boat and the ship’s 
side at the waterline, instead of the 12 inches assumed 
above, the outreach, therefore being only 3 feet 6 inches +- 
20 inches = 5 feet 2 inches, as shown in Diagram B, Fig. 
1. Any lifeboat is strong enough to support its own weight 
in any position it may rest—side, bilge, keel or upside 
down—and the pressure is then greater than it would be 
in any of the above-mentioned cases. The boat can there- 
fore not be harmed when sliding down against the ship’s 
side, as long as the pressure between the boat and the 
ship’s side does not exceed the weight of the empty boat 
and as long as the lowering is done with reasonable care. 

If there are sharp edges and obstructions, such as fen- 
ders, etc., sticking out from the ship’s side, rubbing 
strakes ought to be provided in the way of the davits for 
the boats to slide on. More than 15 degrees list will prob- 
ably never be required, as it is almost a physical impos- 


Fig. 2.—Installation of Round-Bar Davits with Turning Gear 


sibility to stand on a deck listed more than 15 degrees to 
turn davits and boat out. If the boat only clears the 
ship’s side at the deck at, say, a list of 15 degrees, and 
the davits are of the proper kind, the shipowner need not 
be afraid of being able to launch the boat and of fully 
meeting the requirements for moving the boat against a 
list into position ready for launching. 

The all-important question for a shipowner is, what 
kind of a davit will fully comply with the above rules? 
There are thousands of different types of davits and davit 
schemes, most of them patented. Very few of them have 
really been worked out practically and actually tried out 
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on board ships. Almost all davits can be properly placed 
in some one of the different classes below: 

Class A—Round-bar davits, working in a horizontal 
plane. 

Class B—Round-bar davits with turning gear, working 
in the horizontal plane. 

Class C—Trolley and track davits, working in the hori- 
zontal plane. 


Fig. 3.—Welin Planet Gear for Turning Round-Bar Davits 


Class D—Pivoted davits, working in the vertical plane, 
pivoted at one point. 

Class E—Quadrant davits, working in the vertical plane, 
with moving fulcrum. 


Crass A Davits 


Round-bar davits, Class A, could be made to comply 
with the first rule for the strength of davits, but never 
with the second rule for turning davits out against list. 
The boat must be pushed out, if it is going to be launched 
under a set of round-bar davits. This can perhaps be 
done when the ship is onan even keel, but as soon as 
there is a list, there will be a resistance against pushing 
the boat. This resistance will increase very rapidly with an 
increasing list and will make it impossible for the avail- 
able men, even at a small list, to launch the boat. All the 
disadvantages of this class of davits are so well known 
that it is not necessary to go into further details about 
them, as these davits will not comply with the new law. 

The discarding of this class of davits will naturally in- 
crease the safety on board ships, and this is what the 
law makers have been aiming at. Most of the ships now- 
adays are equipped with round-bar davits and will there- 
fore have to be provided with mechanical davits. In such 
a case the shipowner will naturally try to find a turning 
gear that can be attached to his round-bar davits so that 


lv 
OV 
i) 


Fig. 4.—Davits for Handling Boats on Lower Decks. 


they will comply with the new law. There are some very 
important things to be considered before such a change is 
made. These considerations are taken up under Class 
B, following. 


Crass B Davits 


Round-bar davits with turning gear, Class B, are now 
installed on board several foreign ships and may be said 
to work with more or less success. They have been ap- 
proved by the proper authorities as complying with the 
above rules, and an actual installation is shown in Fig. 2. 

A davit of this kind consists of a round-bar arm swing- 
ing in bearing brackets and a gear arrangement secured 
rigidly to the ship. Owing to the necessity of large clear- 
ances in the bearings, to avoid sticking of the davits due 
to rust, and the deflection due to the suspended weight, 
the centerline of the vertical part of the arm will not be 
in the same position when swung outboard as when in- 
board. - The deflection will, of course, increase with the 
weight and the list. It is therefore very clear to see that 
it will be impossible to get a good meshing in all positions 
between a gear on the vertical portion of the arm and 
the one in the part fixed to the deck. It is therefore im- 
possible to use a worm gear drive directly on the davit 
arm. It is very desirable in order to control the turning 
properly to use a worm gear drive, as this can be made 
self-locking. To do this it is necessary to use spur gears 
between this drive and the davit arm. Even with this 
arrangement satisfactory results are very hard to obtain 
and cannot be recommended, as it is impossible to insure 
efficient working of the whole mechanism. 
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Installation on Hamburg-American Liner /mperator 


A very satisfactory solution is the Welin planet gear, 
patented in Great Britain. In this gear attachment all 
the troubles have been overcome by making the connec- 
tion between the gear drive and the davit arms very flex- 
ible. The installation plan of such a gear is shown in 
Fig. 3. The arrangement for one set of davits consists of 
one deck standard containing the worm gear drive which 
through a pinion drives two drums. By means of a con- 
necting link and partly toothed drums, the turning of the 
davits to swing out the boat will be exactly the same as 
the motion of the drums. The two drums are connected, 
one to each arm, by means of flexible wire rope. The 
grooved sheaves on the arms can be clamped on without 
the arms being taken out. The deflection of the arms and 
clearance in the bearing brackets will, in this case, not 
have the slightest effect on the efficiency of the gear. It 
will work just as well under all conditions. The planet 
gears have been installed on board several large ocean 
liners and work very satisfactorily. 

The most important question for the shipowner to con- 
sider after he has found out that there are workable gear 
attachments to be had, is: Will it pay to install turning 
gear for the round-bar davits? 

Take first, as an example, that it is a question of pro- 
viding gear attachments for round-bar davits on an exist- 
ing ship. First of all, it is necessary to find out if the old 
davits are strong enough to comply with the first rule for 
the strength of davits. In most cases they will not be 
strong enough and new davits, probably with greater out- 
reach, will have to be installed. The old rule only re- 
quired the davits to be strong enough to take the loaded 
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boat with the ship on an even keel, and each person figured 
at 140 pounds. The new law requires the davits to be 
strong enough to take the loaded boat with the ship at 
15 degrees list, and each person figured at 165 pounds. 
The difference of the stresses that the boats are subjected 
to in these two cases can easily be figured out, as will be 
shown later when the testing of davits is discussed. In 
most cases there is an increase of about 40 percent in the 
stresses. 

If, now, it is also necessary to have a greater outreach, 
the stresses will be still further increased. This will 
necessitate the installation of new and heavier davits. 
The cost of the new round-bar davits plus the necessary 
gear attachment would be greater than for even the best 
mechanical davits. The weight of such an installation 
would also be considerably greater than other types of 
mechanical davits. This is further gone into under quad- 
rant davits. It is therefore recommended that if new 
davits are necessary, all these should be of the best me- 
chanical type. They would then be less expensive and 
also lighter and more efficient than the makeshift of round- 
bar davits and gear attachment. 

The new law requires more lifeboats on most of the 
passenger ships. It will therefore be necessary to have 
more davits installed to take care of these extra life- 
boats. Consideration should then be given to procuring 
the best type of davits and davits of the same make all 
over the ship. This will facilitate both the required boat 
drills and also the annual inspection. 

A very interesting davit arrangement of this class is 
shown in Fig. 4, Welin Patent No. 1,094,617. This davit 
is specially designed for lower decks with one of the davit 
arms extending to the deck above and the other to the 
deck below, thus giving free room for the boat to swing 
out. It is provided with a turning gear. 


ForRMULA FOR RouNbD-Bar Davits 


The following formula will give the required diameter 
for round-bar davits, so as to fulfil the requirements of 
the first rule for the strength of davits: 
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D = diameter of each davit arm in inches. 

W = weight of boat with full complement of equip- 


ment and persons (figured at 165 pounds 
each), plus weight of tackle and blocks, 
all in pounds. 

R = radius of overhang of davit arm in inches. 

@ = increase of W to take care of increase in 
stresses when ship is listed 15 degrees. 


K =} fiber stress allowed in pounds per square inch. 
Example: 24-foot — 30-person lifeboat. 
Vi = F323, IR = O83 mens, @ = BA, IK =| wOwo, 


3 
| 16 X 7325 X 95 & (1+ .22) 


D) = \ = 
™ X 12,000 
D = 7% inches. 

The following average values substituted in above for- 
mula (1) will give a very simple and handy equation for 
calculating the diameter of the davit arms: 

C= 23 anal IX = iCWCo, 
D= 0812 VW X R. 

If davits of structural steel are used, their dimensions 
must give the same strength as round-bar davits figured 
in accordance with above formula. 


Gravity Davits 


There are many davits working on the gravity prin- 
ciple. All of them could be placed in one of the classes, 
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C, D and E. The characteristic feature of this type 
of davit is that the arms and the boat are swung out 
by means of the force of gravity due to their own weight 
when they are released. This can very easily be arranged 
for, even if the ship has a list, by designing the davits 
so that the vertical line through the center of gravity of 
the system of davit arms and boat is always to the out- 
board ‘side of the pivoted point of the davit arms. The 
davits are easily recovered by means of a drum and rope 
or a block and tackle arrangement. They are generally 
very simple in their construction, as they do not require 
any gear or screw control; but they are also very unsafe, 
almost dangerous to handle, especially if the ship is roll- 
ing. The boat is not under satisfactory control, as a roll- 
ing ship can throw the center of gravity of the system 
inside the pivoted points of the arms, and the boat will 


Fig. 5.—Trolley and Track Davit 


then start to swing inboard again. It may also happen 
that the list is greater than the davits are designed for, 
thus making it impossible to launch the boat. 

The wording of the rules seems to have excluded ali 
davits of the gravity type, as it reads: “A gear fitted to 
davit.” Therefore, as such davits, according to the word- 
ing, will not comply with the new law, they are not fur- 
ther considered in this article. 


Crass C Davirs 


Trolley and track davits, Class C, are very seldom used. 
Many patents have been issued for davits of this class, 
but very few have made further progress. The principle 
is theoretically the nearest to the ideal, as with such davits 
the figured power required to swing the boats out is less 
than for any other class of davits. All the friction to be 
overcome is rolling friction and no unnecessary lifting of 
the boat is done. A trolley and track davit arrangement 
is shown in Fig. 5. 

The reason why this class of davits is not more uni- 
versally used is: First, that they will necessarily be rather 
complicated at best. There must be folding or telescop- 
ing arms, reaching beyond the ship’s side, when the boat 
is to be launched. These must be very securely locked 
and fastened in working position, so as to withstand the 
strain, if the ship is rolling or pitching. The folding 
arms must be held close to the ship’s side, so as to be out 
of the way when not in use; they are sometimes made to 
slide in and out athwartship. The trolley arrangement 
necessary for taking the boat out must always be under 
control in all positions. This feature complicates the 
machinery considerably. The davit falls must be belayed 
in a suitable way, so that the boat is lifted as little as pos- 
sible when swung out, thus minimizing the power required. 

From the above statement it can be seen that not only 
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is the machinery complicated, but the operations necessary 
to launch a boat are increased to three, viz.: First, to se- 
cure the outboard arms in position; second, to turn the 
boat out, and third, to lower the boat. With all other 
davits only two operations are needed—i. e., to swing out 
the davits and lower the boat. Operations of clearing 
and loading the boat are, of course, the same for all types 
of davits. 

The second reason why this class of davits is not gen- 
erally used is that they must always be rather heavy and 
are also clumsy looking. This is of importance because 
everyone knows that the word “‘ship-shape’” stands for 
“neat and pleasing to the eye.” The heaviness and clumsi- 
ness are especially objectionable when the davits are placed 
on the boat deck. The structure must be very rigid and 
substantial, as all the many working parts are high above 
the deck, and the whole outfit will therefore be very top- 
heavy. In all other davits the working parts are in the 
lower portion close to the deck. Trolley and track davits 
are naturally made of structural steel, but this does not 
improve them in any way, and it will add to the cost of 
upkeep, as compared with davits made of forgings or cast 
steel. 

The third reason for not using the trolley or track davits 
is the cost. Owing to the great number of working parts 
and controls necessary, and also the heavy construction, 
the cost will naturally be considerably higher than for any 
other class of davits—even the best. 

Only in one case can this class be of any advantage 
whatsoever, and that is for lower deck installation. No 
structure is there needed, the track is fastened under the 
upper deck and the appearance, under these circumstances, 
is not so noticeable; also they would be lighter and 
cheaper. However, the general opinion is that it is not 
good policy to place lifeboats on lower decks and it is very 
seldom done. Therefore this application of the trolley 
and track davits is of minor importance. 


(To be concluded.) 


Application of Electricity to Propulsion* 


BY WILLIAM T. DONNELLY + 


The electric power equipment of the Dawn (described 
in the May issue) has answered every anticipation and 
requirement, and the author is now prepared to take up the 
work of the second and principal object of its construc- 
tion; that is, the application of electric power to the pro- 
pulsion of one or more boats from the electric power boat. 
This is primarily a problem of a floating electric power sta- 
tion distributing power over a very limited area and work- 
ing under the most advantageous conditions, that is the 
very lowest cost of power production, a very small cost for 
power distribution and operating under a very high load 
factor. 

It has already been demonstrated that an electric motor 
will drive a screw propeller, and through that a boat, 
equally as well as it will do any other kind of work, and I 
might add that there is already some reason to believe that 
the action of an electric motor driving a screw propeller 
will show somewhat higher efficiency than is obtainable by 
a reciprocating engine. This is believed to be due to the 
fact that the turning moment of an electric motor is con- 
stant, while the turning moment from any reciprocating 
form of engine is variable, and it is believed that water as 
a resisting medium is very sensitive to the variation in 


* Concluded from the May issue. Extract from paper read before the 
Brooklyn Engineers’ Club, January 14, 1915. 


7 Consulting Engineer, 17 Battery Place, New York. 
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turning moment. As a partial confirmation of this | would 
refer you to a very recent paper on “The Electrical Equip- 
ment of the Collier Jupiter,” by Lieut. S. M. Robinson, read 
before the last meeting of the American Society of Naval 
Architects and Marine Engineers, in which a remarkable 
propeller efficiency is claimed. 


ELECTRICALLY PROPELLED CARGO BarceE. 

Referring to Fig. 12, there will be seen the type of cargo 
barge to which the writer hopes to apply electric propul- 
sion at an early date. This barge is designed to carry about 
200 tons of cargo and is of such dimensions as to be driven 
at approximately five miles an hour by 35 horsepower, the 
amount which will be available from the power boat Dawn. 

Referring to the power plant on the barge (Fig. 13), it 
will be noticed that the application, while not new, is rather 
unusual. The motor is placed on the deck and drives 
downwards through a hollow rudder stem, transmitting the 
power to the propeller shaft mounted in the rudder by 
means of bevel pinion and gear. The particular object 
of this method of applying power is to increase the maneu- 
vering power of the barge. By turning the rudder it 
will be possible to steer the barge without headway. This 
application of power is more particularly adapted to harbor 
and canal use, where only a comparatively small amount 
of power will be applied. It should be noted that the rud- 
der in this case will always be balanced, as the thrust in any 
position is directly against the rudder post. There will, 
however, be a certain amount of unbalanced condition, due 
to the transmission of power. This will have to be taken 
care of by the steering gear. In the cross section of this 
barge (Fig. 14) is indicated the amount of space that a 
cargo of cement would occupy. From this it is very evi- 
dent that in some instances a blunt form of cargo boat, 
giving great cargo capacity, is of no advantage, for it is 
very plain that in this case there is a very great excess of 
cargo space, and this feature opens up a very real question 
as to the design of hulls for special cargoes. 


FLEXIBLE ELEctric CONDUCTOR 

The only question which seems to be open regarding the 
possibility of applying electricity broadly by this method to 
marine transportation is the one of the flexible electric 
conductor, connecting the vessels together. In this connec- 
tion it is, of course, well understood that in towing at the 
present time, with more that one boat in tow, all the power 
must be transmitted by a stress between the tow boat and 
the first vessel of the tow, then the full stress for the re- 
maining part of the tow through the next connecting line, 
and so on to the end of the tow. In deep-sea towing, where 
the surge of the vessel due to wave action creates a.very 
great stress, it is necessary to take care of the intermittent 
stress by an automatic steam windlass giving out and tak- 
ing in the line. 

With the transmission of electric energy over a flexible 
conductor, there will be no stress whatever upon the line, 
and in harbor, river and canal work it would seem that 
there would be little or no difficulty in keeping the boats 
grouped together or properly spaced by the control of the 
power, it being understood that the distribution of the cur- 
rent to the motors propelling the different boats can be 
adjusted not only at the power boat but also at the control- 
ler on each of the boats to which power is delivered. This 
controller will be ready at the hand of the man at the 
wheel, so that power and steering are controllable at the 
same time. Of course there is no restriction to having a 
supplementary line for limiting the distance, thus relieving 
the conductor of all possible stress. It is also possible to 
provide an automatic reel which will take care of the slack 
and give out line due to a maximum stress. 
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For towing at sea, it is entirely possible to have a supple- 
mentary line or wire hawser which will automatically be 
kept at a definite tension, and, if found necessary, the con- 


ductor can be reeled on this or a separately controlled. 


drum. 
I do not regard the maintaining of a waterproof flexible 
conductor as a difficult problem, it being, of course, under- 
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clearly demonstrated in so many different applications that 
it is practically a foregone conclusion that it will uphold 
its reputation. It is not anticipated that this application of 
electricity will displace all other forms of propulsion, but it 
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Fig. 12.—Design for Cargo Barge Equipped with Electric Drive 


stood that with one insulated conductor at the center of the 
cable surrounded by the other conductor, it would be en- 
tirely practical to use the cable with the outer wires 
exposed. 

Regarding the cost of the electrical conductors, owing to 
the fact that towing is conducted at a slow rate of speed, 
the stress on the line for the transmission of power is 
comparatively high, and I have found that the probable cost 


Fig. 13.—Power Plant of Cargo Barge 


of the electric conductor per unit of length will not be more 
than for the present towing lines for the same power trans- 
mission. 

Granting the transfer of electricity from one vessel to 
another, there would seem to be left little or no difficulty to 
overcome; for it must be admitted that if an electric 
motor will drive one vessel, it will drive another, and the 
reliability of the electric motor has been so positively and 


is firmly believed that it must have a very positive and 
broad application. 


Broap PossIpiLities oF ELectrric PRoPULSION 


I wish now to point out in a general way a few of the 
broad possibilities resulting from the distribution of elec- 
tricity on the water. It is perfectly plain from an engi- 
neering point of view that a very much better condition of 
things can be brought about if a vessel can be built for the 
generation of power only, and that a much better and safer 
passenger boat can be built if all questions of power gener- 
ation and freight transportation can be eliminated. It is 
equally apparent that a vastly more suitable vessel can be 
provided for the transportation of freight of all kinds if the 
power plant can be eliminated with all its provisions as 
regards fuel, water, crew and stores. 

An attempt was made in this direction when towing was 
adopted, but, as has been shown, the method of applying 
power by a tow boat is the very crudest possible form, 
whereas the application of electricity from one boat to 
another puts little or no restriction upon maneuvering 
power of either and provides for very great economy in 
power production. A cargo boat can be designed with 


Fig. 14.—Midship Section of Cargo Barge 


little or no restrictions for any particular kind of merchan- 
dise, and provided with every facility for loading and un- 
loading. The only requirement, so far as transportation is 
concerned, is that it shall have an electric motor driving 
suitable propelling means to operate it at a pre-determined 
rate of speed. In this relation it should be stated that a 
transportation rate of about eleven miles an hour has been 
determined as the economic rate of cargo transportation 
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over long distances, and it would appear that there should 
be no difficulty in maintaining this rate with a considerable 
fleet of cargo vessels. 

It should be understood that in the ordinary method of 
towing it is practically impossible to determine the amount 
of power used or transmitted, but with the use of electric- 
ity it is practical to record the power both on the power 
boat and upon the vessel propelled, and to establish a price 
per kilowatt hour. It is of course evident that the amount 
of power will vary with weather and tide conditions, but 
this does not detract from the very great desirability of 
knowing exactly what power is used. This would very 


Fig. 15.—Electric Drive Applied to Canal Barges 


greatly facilitate the development and sale of power afloat 
for the transportation of cargoes and other purposes. 

Perhaps it is too early to discuss the application of this 
system to transatlantic passenger vessels, but it should be 
pointed out that with the elimination of the power plant, 
fuel and stores from a passenger boat, it would be entirely 
possible to make such a vessel absolutely safe against sink- 
ing, and that a power boat built only for that purpose could 
and has been made as an ice breaker of such strength and 
resistance that it could be driven without danger at full 
speed against ice. 


SEPARATE Power Boat FoR SOUND AND RIVER VESSELS 

Relative to the propulsion of passenger boats in local 
waters, it is believed that this method offers very remark- 
able possibilities. Taking the steamboat lines with which 
we are most familiar, those running from New York to 
Albany and eastward on the Sound, these boats make a run 
of about ten hours and then lay up for the other fourteen. 
It is plain that a separate power boat operating one of 
these boats at the same rate of speed which they now make 
could deliver a night boat at Albany or Fall River and 
return with the day boat and have ample time between trips 
to coal up, it being understood that a power boat would 
go under the coal chute to receive coal, whereas a pas- 
senger boat has to have the coal brought to it and re- 
handled. 

The elimination of the power plant upon a local passenger 
boat would make it entirely practical to make the boat fire- 
proof; and for the summer season, when these boats are 
mostly used, it would eliminate all heat and other annoy- 
ance due to noise and cinders. 

Referring to Fig. 15, there will be seen another adapta- 
tion in which a power boat is shown conducting a line of 
canal barges fitted up for cold storage, it being understood 
that the power boat would not only furnish the propelling 
power but also the power necessary to do the refrigerating 
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of the cargo in transit. At the present time vast quantities 
of perishable goods are handled by the railroads by means 
of refrigerating cars, the refrigeration being carried on by 
icing. It is of course apparent that this transportation 
could be carried on with vastly greater economy by water. 


Oruer Uses ror FLoATING ELEcrric Power STATION 


This opens up the possibility of the use of electricity gen- 
erated on board vessels for other purposes than propulsion, 
and it is at once apparent that there is no restriction what- 
ever as regards the use of electric power generated afloat. » 
It can be applied to another floating vessel for any possible 
purpose, such as handling cargo, refrigerating, lighting, 
heating, electric welding, cooking, ete. It can also be 
transmitted ashore and used for any conceivable purpose 
when the power boat is not engaged in the transportation 
business. This function is of very great importance when 
northern waters, which are closed for a considerable pe- 
riod of the year, are considered, as the closed season is 
coincident with the longer nights and the very much 
greater demand for electricity for lighting. It is apparent 
that an electric power vessel could be laid up alongside of a 
coal supply and deliver electricity at a unit cost much less 
than from a power station. 

A further possible use for an electric power vessel when 
not actually engaged in transportation is for the making 
of artificial ice. This, of course, would apply more par-: 
ticularly to warmer climates where ice is now made arti- 


Fig. 16.—Sea-Going Electric Tow 


ficially. It is, of course, well understood by engineers that 
the main essential in refrigeration is the cooling water, 
which must be provided to carry away heat from the com- 
pressed gas used in refrigeration. A vessel floats in this 
medium; and from the fact that it can go to the fuel sup- 
ply, it is possible to furnish power for making ice from a 
floating electric power plant at a less price than from a 
central station, and it would appear certain that, in case of 
this development, the making and distribution of artificial 
ice will be very much increased. 


LECTURE ON SUBMARINES.—In an interesting lecture de- 
livered in Brooklyn, N. Y., on May 13 before the New York 
Branch of the American Society of Marine Draftsmen, 
Lieut. C. W. Nimitz, U. S. N., described in detail the con- 
struction and operation of the United States submarines. 
It was pointed out that while the submarine is an ideal de- 
fensive weapon, especially for breaking up a blockade or 
for preventing landings, nevertheless it should not be con- 
sidered as a substitute for battleships in the naval strength 
of a nation. 


All the methods of saving money for the owners of a ship 
are not confined to the operation of the machinery, by any 
means. No matter how careful we may be in watching the 
corners on coal, oil and other supplies, all that we may save 
in that direction can soon be wiped out in one week’s 
repairs, if we do not watch things carefully when the ship 
gets into the hands of the shop people for the routine 
repairs, 

We can prevent the necessity for a great many repairs 
by following the old adage of “A stitch in time saves 
nine,” as that is very applicable to the proper care of ma- 
rine machinery. If we find that some “husky” has exerted 
too much strength on some particular stud and twisted it 
off, the proper thing to do is to get busy at the first oppor- 
tunity and put in a new stud. If you can locate the fellow 
who did the “twisting off,” make him put in the new stud, 
as that will be a good object lesson for him to reserve his 
strength in the future for something strong enough to 
stand it. If you hear a faint sizzle in any of the boiler 
seams, get right after it with a calking tool and hush it up, 
or otherwise it will gradually develop into a serious leak, 
which will soon require the services of a high-priced boiler 
maker. If a valve starts to leak, treat it at once to a few 
twists of powdered glass and save a badly scoured seat 
later on. When a joint starts to weep, heal its sorrow at 
the first chance you get, either by setting up on the bolts or 
putting in a new gasket. 

It is the attention to these small details in every-day run- 
ning which prevents many of the big items of repairs at 
the end of the season. I know of one big steamship line 
which has an invariable rule that everything that is broken 
or missing, even to the smallest screw or nail in the ship, 
must be reported to the superintendent as soon as each ship 
gets into port. Then they go right after every little detail 
and fix it up. The result is that the repair bills on those 
vessels are kept at a minimum. 

However, things will wear and accidents will happen in 
spite of all precautions, and occasionally our ships have to 
go to the shops. By using good judgment and plenty of 
attention the bills can be kept down, if we really want to 
practice economy. We don't all have to be experts to re- 
duce costs, as just a few grains of common sense go a long 
Ways sometimes. 

For instance, I was chief of a ship not long ago which 
went into the dock for repairs. Of course we overhauled 
the sea valves, took off the strainers, etc. Much to my sur- 
prise I found a hole as big as a man’s first eaten into the 
water side of the cast-steel sea connection to the main in- 
jection valve, up near the flange where it could not be 
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patched. Strange to say, it had not quite gone through the 
casting, but there was only about a quarter-inch thickness 
of good metal left at the bottom of the pit. 

Here was a pretty mess of fish, with dock charges of 
$150 (31/5/0) a day staring us in the face. An estimate 
was given us to furnish a new iron casting for the stool at 
a total cost of $450 (93/15/0), and a delay of four days in 
the dock. The ship was booked to sail in two days with a 
valuable charter, and things were popping sure enough. I 
indulged in a large amount of cussing; but that didn’t do 
any good, so a happy thought came to me. I had heard a 
good deal of talk about this newfangled idea of oxy-acety- 
lene welding, and it occurred to me that we might have a 
piece of soft iron welded into the pit. 

I put the idea up to the foreman of the yard and he 
opined that he could make a good job of it. “Go to it!” 
said I, and the result was that a piece of wrought iron was 
welded into that hole as slick as anything you ever saw 
done. The total charge was $15 (3/2/6), and the ship 
came out of the dock on time. The owners gave me a box 
of Havanas for the idea, but my principal reward was in 
the knowledge that I had used my head for something else 
than a hat form. 

Since that time I have saved a number of expensive re- 
pair jobs by using this useful apparatus. In my early days 
I would have scouted the idea that you could weld castings, 
and do all’kinds of funny stunts such as can now readily 
be performed with this gas-blowing business. 

In making out requisitions or specifications for repairs, 
you first should know exactly what you want to have done. 
This thing of saying, “Oh, I want this pump given a gen- 
eral overhauling,” is what costs money. Find out exactly 
wherein the repairs are needed; if the water cylinder needs 
re-bushing, if the valve stems need renewing, or whatever 
is needed, make out a specific list and state clearly just 
what is needed, and get estimates on necessary work only. 
If you put down general requirements, the machine shop 
people will naturally want to protect themselves from any 
whims which the inspector for the job may develop after 
the contract for the job is given out, and you can bet they 
will provide against any losses on that account. 

There are so many things to guard against, in order to 
save money on repairs, that I believe I will touch up this 
subject again later on. 


Yours for economy, 


egerth 


Questions and Answers for Marine Engineers 


Inquiries of General Interest Regarding Marine Engineer= 
ing and Shipbuilding will be Answered in this Department 


CONDUCTED BY H. 


This department is maintained for the service of prac- 
tical marine engineers, draftsmen and shipbuilders. All 
inquiries should bear the name and address of the writer. 
Anonymous communications will not be considered. The 
identity of the writer, however, will not be disclosed un- 
less the editor is given permission to do so. Indicator 
cards taken from marine engines will be carefully ana- 
lyzed, the defects pointed out, and the horsepower calcu- 
lated, provided complete data are sent with the cards. 


Weight of Brass Sleeve on Tail Shaft 


O.—The following question was asked on a recent examination: What 
is the weight of the brass sleeve on a tail shaft? Diameter shaft, 11 
inches: thickness of sleeve, 34 inch; length of sleeve, 5 feet. Will you 
please show how it should be worked out? S, Os 18l6 


A.—Naval brass weighs 530 pounds per cubic foot. The 
volume of the sleeve is the difference in volume between 
two cylinders 5 feet long, one having a diameter equal 
to 12% inches (to the outside of the sleeve) and the other 
having a diameter of 11 inches (to the inside of the 


sleeve). 
w [)* 
—_____ & _L = volume to outside of casing. 
4 
1 2 
——_— x LI =volume to inside of casing. 
4 
Therefore, net volume = 
mL 3.14 X 5 723 \\" e 
(Dp — a) = — 
4 4 12 
35-3 ae 
= 3.93 {| ——— } = .964 cubic feet. 
144 
Weight = .964 & 530 = 511 pounds. 
Size of Safety Valve 
-\What size safety valve would be required for a single-ended 


oitechnen Scotch boiler of 16 feet diameter by 11 feet 6 inches length; 
grate surface, 68.6 square feet; heating surface, 2994 square feet; work- 
ing pressure, 180 pounds gage? H M ©: 


A.—tThe rules of the American Board of Steamboat 
Inspection require safety valves to have an area in ac- 
cordance with the following formula: 


W 
a = .2074 ——, 
P 
where a = the area of safety valve in square inches per 
square foot of grate surface. 
W = pounds of water evaporated per square foot of 
grate surface per hour. 
P = absolute pressure, pounds per square inch. 


For the boiler mentioned reasonable values of water evap- 
orated per pound of coal and coal per square foot of grate 
surface per hour would be 9% and 25, so that W =9% X 
25 — 238, and the total area required for the safety valve 
would be 


238 
68.6 < .2074 x = 17.38 square inches. 
195 
Probably two valves would be used, each of about 8.7 


square inches area. In general it may be said that safety 
valves should be capable of discharging all the steam that 
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can be generated in a boiler without allowing the pressure 
to become excessive (say not more than 10 percent above 
normal), so that their size depends upon both coal burned 
and evaporation per pound of coal. The American rules 
governing this are much more logical than the European 


-ones which follow: 


(British Board of Trade for natural draft) : 
37.5 X grate area in square feet 


area = 
absolute pressure 
(Lloyds) : 
area = Y% square inch per square foot of grate area. 
(French Government) : 


; i total heating surface (square feet) 
Diameter of 1 valve = \ 


pressure +9 
(English units) 
(German Government) : 


Clear area = x millimeters per square meter of heating 
surface. 4 varies from I31 at 75 pounds to 51 at 
240 pounds. 


Diameter and Length of Turbine Rotors 


O.—What is the length and diameter of the rotor of a Curtis steam 
turbine of 1,000 horsepower capacity at 2,000 revolutions per minute, 
with a steam pressure of 250 pounds per square inch? Also, what is 
the diameter and length of the rotor of a Parsons turbine of the 
same horsepower and revolutions? E. M. 


A.—A turbine of this power, eperating at revolutions as 
high as 2,000 per minute, is unsuitable for marine propul- 
sion unless the speed of the propeller is reduced by gearing. 
The nearest approach to it were the turbines of the Tur- 
binia, which operated at about 700 revolutions per minute 
and developed some over 1,000 horsepower per shaft. 
These turbines were of the Parsons type with the high- 
pressure rotor 40 inches in diameter, low-pressure rotor 48 
inches in diameter, the turbines having diameters over cas- 
ings of 48 inches and 56 inches respectively and lengths of 
8 feet 6 inches and 11 feet. A recent geared turbine in- 
stallation, also of the Parsons type, had the high-pressure 
rotor approximately 36 inches diameter and the low-pres- 
sure rotor approximately 48 inches diameter, each rotor 
having a length of 10 feet. The turbines over casings were 
15 feet long, and including gears about 20 feet long. 

A Curtis turbine recently installed in a hgh-speed yacht 
had the following dimensions: 29 stages, 30-inch rotor, 300 
pound boiler pressure, 1,700 brake horsepower and 1,350 
revolutions per minute. Diameter over casing, 3 feet 2 
inches; length over casing, 11 feet 10 inches (including 
thrust block and reversing turbine) and about 2 feet less 
excluding the reversing turbine. The weight equals 16,000 
pounds. 


Comparative Economy of Discharging Steam from Evapo= 
rator into Hot Well, Condenser or Low Pressure 


Receiver 


O.—Will you please tell me whether it is more economical to dis. 
charge the steam from an evaporator used for making up feed water 
into the hot well or into the low-pressure receiver of a triple expan- 
sion engine; and if it is not too much work, the method of making the 
calculations? S ©; 


A.—It is more economical to discharge directly into the 
hot well, because then the heat of vaporization is retained 
in the ship’s plant instead of being thrown overboard in 
the discharge from the circulating pump. The following 
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calculation will be interesting as illustrative of this point. 

If we assume the feed temperature to be 200 degrees F. 
and the evaporator is arranged to discharge normally at 
atmospheric pressure, the net cost in B. T. U.’s of 1 pound 
fresh feed water at 200 degrees when delivered, first, di- 
rectly to the condenser, second, to the low-pressure re- 
ceiver, and third, into the hot well and there condensed, 
follows: 


1. It will require, in order to raise I pound of water 
into dry steam at 15 pounds absolute 


Nore: ( * = quality. : 
| yr = heat of vaporization. } values from Peabody's 
q = heat of liquid. steam tables. 

ar + g = 969.1 + 181.3 = 1150.4 B. T. U. 
less the heat of the liquid of sea water (which we may as- 
sume to be at 53 degrees F., or g = 21.1). 

hiGOQv, — Art =] wag 1B, We We 
This is the total heat put into 1 pound of water to raise 
it from 53 degrees F. into dry steam at 15 pounds pres- 
sure. Assume that the temperature of the hot well is IIo 
degrees and 15 pounds absolute, then leading the steam di- 
rectly into it, it would at once condense and give up heat 
equal to 1,150.4 — q (at 110 degrees) = 1,150.4 — 78 = 
1,072.4. So that the actual net cost in B. T. U. has been 
1129.3 — 3072.4 = 56.9. 

2. Now if the steam is led to the condenser at 2 pounds 
pressure, it gives up ry = 1,021.9 B. T. U. in condensing into 
water, and this is carried outboard and lost, and all that 
is conserved is 

1150.4 — 1021.9 = 128.5; 
therefore, the net cost of 1 pound of make-up feed water 
at the air pump is 

1129.3 — 128.5 = 1000.8. 


3. If we lead the steam to the low-pressure receiver, it 
does some work in the low-pressure cylinder which should 
be credited to it. If we assume 15 pounds steam per 
horsepower per hour, and 1.2 pounds coal per horsepower 
per hour, it obviously requires .c8 pound of coal to gen- 
erate I pound of steam. One pound of coal may have 
14,000 B. T. U., and allowing a boiler efficiency of 60 per- 
cent, I pound of coal puts 8,400 B. T. U. into the water, so 
that .o8 pound has an approximate value of 672 B. T. U., 
or, stated slightly differently, a pound of steam at the 
engine throttle has cost net about 672 B. T. U.’s. Ina 
triple expansion engine, one might consider two-thirds of 
it has been utilized, leaving one-third, or 224 B. T. U.’s, 
available at the entrance to the low-pressure receiver. 
This, then, is what should be credited for each pound of 
steam injected into this place, so that the actual net cost 
in B. T. U.’s of 1 pound of feed water, if the evaporator 
discharges into low-pressure receiver, is the same as that 
when discharging into the condenser minus this credit, or 

1,000 — 224 = 776 B. T. U. 

A more accurate calculation could be made if we could 
predict the quality of the steam in the main engine at the 

low-pressure receiver. If, for example, the moisture were 
10 percent and the pressure 15 pounds, the total heat 
would be 

Xr + q = .90 X 969 + 181 = 1,053, 
and the heat which has been put into the steam by the 
boilers is 
1,053 — q (of feed at 2co°) = 1,053 — 168 = 885. 

To this should be added the heat put in by the feed water 
heater to raise the water from I1o degrees to 200 degrees 
(90 B. T. U.’s) and the heat of the liquid of the condensate 
(78) subtracted in order to get the cost in B. T. U's 


885 + 90 — 78 = 897. 


INTERNATIONAL MARINE ENGINEERING 


209 


There has been work done in the low-pressure cylinder, 
however, and the heat used for this should be subtracted 
in order to get the net cost. If we assume adiabatic ex- 
pansion from 15 pounds to 2 pounds at entropy 1.61, the 
heat transformed into work is 
(wr + q at 15 pounds) — (xr + q at 2 pounds) = 1,053 -- 
Og4l == ine) 1B, IW, Wh 

Crediting this to the cost gives as the net cost 

897 — 119 = 778 B. T. U. 
whch is approximately what was found by the other 
method of calculation. 

To sum up, then, for the case in hand, it would cost to 
produce 1 pound of feed water by the three methods 
stated 

(1) 57 B. T. U., if discharged into hot well. 

(2) 1,000 B. T. U., if discharged into condenser. 

(3) 777 B. T. U., if discharged into low-pressure re- 
ceiver. 


In other words it costs approximately 13% times as much 
to discharge into the low-pressure receiver and 17% times 
as much to discharge directly into the condenser as to dis- 
charge directly into the hot well. Where evaporators dis- 
charge directly into the condenser they operate against a 
less pressure than that assumed above. This, however, 
does not result in any material gain in economy ; for while 
the total heat is less, the amount conserved is also less, as 
the heat abstracted by the condensing water remains the 
same. 


Trials of Hydraulic Dredge 


O.—Will you kindly outline in the Department of Questions and 
Answers for Marine Engineers the method of procedure, and give a 
list of data to be ascertained in conducting a test of a new hydraulic 
dredge? The purpose of this test is: (1) first, to ascertain the fuel and 
water consumption and the general efficiency, and (2), to determine 
whether the equipment is properly proportioned and to discover any 
weak points in the design. The main equipment of the dredge is as 
follows: 20-inch centrifugal pump, direct-connected to 750 horsepower 
triple-expansion engine, with surface condenser; 12-inch by 12-inch dou- 
ble cylinder simple cutter engine; 10-inch by 10-inch double-cylinder 
throttle-reversing engine; three 12-foot by 12-foot Scotch boilers; seven 
auxiliary pumps; two dynamo sets; one filtering hot well and one filter 
for make-up water, etc. 13h JB, WAY 


A.—It is customary to require for dredges of this sort 
two trials, usually classified as (1) preliminary trials, (2) 
final trials. The preliminary trials are intended to fully 
test the machinery, and the pumps and pumping engines 
are given a continuous full-speed run of eight hours’ dura- 
tion with the cutter head submerged. They are operated 
against a head equivalent to about a mile of pipe line of 
the diameter of the dredge, and it is common to specify a 
minimum pressure at the discharge of the pump (for a case 
of this sort about 47 pounds). AH auxiliary machinery is 
operated continuously for eight hours at the same time 
and any defects developing during these tests are made 
good by the contractor. Expenses of tests are borne by the 
contractor. 

For the final trial it is customary to require that the 
dredge shall be given a trial of thirty working days of 
twenty-four hours each and all parts of the machinery 
which give out or show undue wear during this trial are 
required to be replaced at the expense of the contractor. 
The final trial is essentially an operating test and it is rare 
that the obtaining of data is attempted. in the preliminary 
tests, however, the plant should be made to provide a com- 
plete boiler and efficiency test and the following data 
should be determined : 

1. Indicator cards all main engines at twenty-minute in- 
tervals. 2. Gages. 3. Weight of water fed to boilers. 4. 
Weight of coal fired. 5. CO, determination. 6. Quality 
of steam by calorimeter. 7. Revolutions per minute. 8. 
Steam consumption of auxiliaries. 9. Pressure and velocity 
in pipe line. 10. Calorific value of coal by sample. 


Letters from Marine Engineers 


Discussion of the Design and Handling of Marine Engines, 
Boilers and Auxiliaries— Breakdowns at Sea and Repairs 


This department is open to all readers of the magazine 
for the discussion of affairs in the engine room. All let- 
ters published are paid for at regular rates. Your ideas 
or experiences will be mutually helpful and interesting to 
other engineers. Write your letter now. 


How Compressed Air Saved the Steam= 
ship Floriston 


Shortly after the beginning of the war in Europe, the 
steamship Floriston sailed from Quebec under rush orders 
bound for England with a cargo of hulled grain. Of- 
ficially, the ship has a gross tonnage of 3,429 tons and a 
net tonnage of 2,236 tons. However, owing to the exi- 
gencies of the hour, she was actually loaded with 4,000 
tons of wheat, which put her down cousiderably deeper 
than her Plimsoll mark. 

Just before clearing the Straits of Belle Isle on a dark 
night the ship hit an iceberg squarely bow-on when run- 
ning at a speed of about 10 knots. She was so badly in- 
jured that her skipper ran her ashore upon the nearest 
point of the coast of Newfoundland. There for several 
days she pounded upon the rocky bottom and materially 
aggravated the damage forward. A small steamer, the 
Wren, came to the rescue of the Floriston and managed 
to pull her off and to tow her into Port Saunders—the 
nearest haven. The Floriston came to anchor in 13 
fathoms of water, and at the time was drawing 31 feet 
forward and 22 feet 4 inches aft. After practically aband- 
oning all hope of saving her, recourse was had to com- 
pressed air under the supervision of Mr. W. W. Wothcer- 
spoon of New York city, and the damaged craft was 
safely run under her own power some hundreds of miles 
to Quebec. 

It was not until the Floriston reached Port Saunders 
that it was possible to examine her injuries. After the 
divers had made two surveys, it was found that the ves- 
sel’s bow had been very badly crumpled up. The accom- 
panying illustrations clearly indicate the extent. The 
upper and the lower forepeak were flooded, and so, 
too, were cargo space No. 1 and Nos. 1 and 2 ballast tanks, 


while ballast tank No. 3 was leaking, but could be kept 
under control by the ship’s pumps. 

The Canadian Salvage Company and the Quebec 
Wrecking Company took the ship in hand and started at 
once to make her ready for the application of compressed 
air—first removing about 800 tons of grain from the for- 


Fig. 2.—Steamer Flcriston 


ward hold, where fermentation had started and the gasing 
was very noticeable. Immediately after the installation 
of the necessary air compressors, ballast tanks Nos. 1 and 
2, and so much of the lower forepeak above the ruptured 
skin were placed under pressure and “blown,” together 
with the upper forepeak, and in this way the vessel’s bow 
was raised 4 feet, bringing her to the 26-foot waterline. 
In making the air connections, the existing air vents 
were used in the drained compartments for conduits, while 
certain other air vents were sealed. In this manner com- 
plete control of the various spaces was secured from a 
single operating station on the main deck. In accordance 
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Fig. 1.—A, Sounding Pipes Closed to Compartments Placed Under Pressure. B, Air Escapes Used for Connecting Pressure Seis to Com- 
partments Placed Under Pressure. C, Pressure Sets. D, Closing Cover for Trimming Hatch. E, Closing Covers for Ventilators. F, Closing 
Hatch for No. | Hold. G, Shoring and Bracing for Hatch Covers. H, Strong-backs Bolted to Ship’s Structure. J, Closing Covers for Hawse 
Pipes. K, Closing Hatch for Air-lock. L, Underhung Escape Hatch for Air-lock. N, Blow-off. O, Control Valves for Air Supply to Com- 


partments. P, Steam Supply to Compressor. 
T, Manhole Access Forepeak 


Q, Exhaust from Compressor. 


R, Air Compressor. S, Air Supply Pipes to Compariments 
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Fig. 3.—Damage to Bow of Steamer Floriston after Collision with Iceberg 


with the Wotherspoon system the flanking compartments 
or neighboring spaces were also put under pressure, in 
order to reduce the stresses upon the divisional bulkheads 
and the overlying decks. The large hatch leading into 
cargo space No. 1 was sealed by an airtight cover com- 
posed of two layers of planking with intervening sheets 
of tar paper. The hatch leading into the upper forepeak 
was similarly sealed, with the addition of an air-lock at- 
tachment by which admission into the forepeak could be 
secured when that space and the compartment below were 
under pressure. In order to support the deck immediately 
above the forepeak and the cargo space, shores were 
placed between it and the main deck just above. This was 
a very necessary provision, because the Floriston was in- 
clined to “hump” as she forged ahead on her long trip to 
Quebec, and the intermittent stresses would probably have 
proved fatal but for the stiffening secured by binding the 
two decks together in this fashion. 

The entire work of preparing the Floriston for her run 
from Port Saunders to Quebec was finished in the quick 
time of six days, thanks to the experience previously gained 
in handling some other vessels in the same manner, al- 
though not so far away from bases of repair. The nature of 
the steamer’s cargo demanded rapid action, and compressed 
air was the very best medium with which to battle with 
the gases given off by fermentation while furnishing the 
needful support to the confining bulkheads and deck plat- 
ing. The salvers were obliged to watch this subtle foe at 
every stage of the homeward journey and to adjust the 
air pressure in the surrounding compartments accordingly. 

The accompanying diagram shows the manner in which 
the salvage installation was made, and it is doubtful that 
the vessel could have been saved by any other method, con- 


sidering the cargo aboard and her remoteness from any 
place for repairs. It was quite out of the question to use 
cement on the job, and compressed air was logically the 
only rational solution under the circumstances. The 
gravity, of the Floriston’s wounds are quite manifest, but 
because her stem and forefoot were turned so far back and 
upward, the first diver reported rather moderate injuries— 
assuming merely the rupture of the bottom plating and 
judging the upturned stem to be the lower edge of the 
break. This long trip to a repair port emphasizes the 
potential advantages of a permanent compressed air self- 
salving installation aboard large ocean-going vessels. The 
initial cost is moderate, and ships so equipped would un- 
questionably be able to obtain better insurance rates and 
shippers and owners feel just that much more secure. 
New York. ROBERT G. SKERRETT. 


Some Hazardous Experiences at Sea 


While ill luck may pursue many an engineer afloat and 
continue very persistently, it nevertheless cannot be said 
that he does not benefit by such experience, especially 
where mishaps to machinery are concerned, as the faculty 
for repairing under difficulties is generally sharpened 
under stress and contributes towards those valuable at- 
tributes—coolness and presence of mind. 

My first experience on a breakdown in the capacity of 
third engineeer was in a new mail steamer making a 
maiden trip from Sunderland to Australia for the........ 
line of Melbourne. Our craft was, to use a technical 
expression, very ‘tender,’ and having somewhat fine 
lines, that quality was accentuated to such an extent 
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that she took a list as soon as she entered the water, and 
only by frequent manipulation of her water ballast 
could she be brought upright and then only probably to 
take a slight heel over to the other side, so that it became 
talked around that she would not get to her destination. 

Our troubles began on the trial trip, when the con- 
denser tubes leaked to such an extent that the trial had 
to be brought to a hurried conclusion in order to make 
good, after which we made another final trial, and this 
time headed south for Dover, where the builders’ engine- 
crowd quit. We were now four engineers, or two short of 
the full complement of six. Shortly after leaving Dover 
the condenser gave out again and we had to make for 
Southampton water, where on getting up gratings and 
taking off heavy doors, etc., it was found that several 
tubes had started, due primarily to the direction in which 
the exhaust steam entered the condenser and partly to the 
tubes being inefficiently packed. 

After a four hours’ sprint we made the job compara- 
tively tight, and headed for the long walk. “Priming” 
now became the bugbear, and though much in evidence 
at the outset, became now more pronounced, as we had 
only two of the four boilers under steam. This, to some 
extent, caused these two to be forced to a greater extent 
than they otherwise would have been, and the matter of 
priming, incident particularly to new boilers, became con- 
siderably aggravated. Our chief's nerves evidently sus- 
tained a shock at the outset, for apart from insisting on 
six-hour watches, in order to “take it out of us,” he 
frequently encouraged us by pacing the engine-room 
platform, waving his hands and clawing them through his 
hair with magnificent gesture and flourish. The fact that 
he was a big man and stood 6 feet 2 inches in his socks, 
gave the affair a certain pathos as affecting in character 
as it was obvious in effect. 

Well, we arrived at Freemantle and congratulated our- 
selves for small mercies. But shortly after getting under 
weigh with four boilers going with the idea of making 
some sort of a record for the concluding part of the trip, 
priming set up more furiously than ever, and slob as 
we would with the grease brushes we could not keep 
the high-pressure rod from heating up even with a plenti- 
ful application of white lead, black oil and tallow. We 
were compelled to stop and repack the gland, after which 
we again proceeded, but only for a short distance, as the 
trouble was still there. On feeling the rod I detected 
grit and an inky fluid coming from the gland. It was 
now patent that the boiler water could not be in a state 
of transparency; furthermore, the feed water disclosed a 
very black state of affairs, inasmuch as bilge water was 
supplementing the feed. Though we did not know it at 
the time, the rod had seized on the neck ring and formed 
on it a sort of shallow inverted U on account of the grit 
which was passing through, due to the priming of the 
boiler water. 

It appears that the chief ordered the fourth engineer 
to pump out the exhaust tank by means of a Weir’s pump 
through a direct connection leading to the condenser. 
The valve connecting the tank and condenser was left 
open inadvertently. As an overflow pipe led from exhaust 
tank to the bilge and down into the bilge water; the result 
was that when the main engines were started and a 
vacuum created, said bilge water was drawn into the 
tank and condenser with the result mentioned. Con- 
sequently our high-pressure engine was fluxed with grit 
and dirt and was disabled. We had a four-cylinder set of 
triple-expansion engines with two low-pressure engines. 
After 17 hours’ strenuous work we converted her into a 
compound by taking out the high-pressure piston valve 
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and disconnecting and swinging up the rest of the engine 
and securely lashing the same. 

When we had finished, our poor second (an extra chief) 
threw himself. on to a heap of ashes in the boiler room 
through sheer exhaustion, while dancing progressed 
among the 200 guests or passengers (which were taken 
on at the Cape) and who in fact had little idea of the 
tension below. During the process of converting we never 
left the engine room and sandwiches were brought to us. 

After leaving Melbourne, where the engines underwent 
a thorough overhaul, we made some fast trips to Queens- 
land and way ports, and on one occasion had the satis- 
faction of beating the record of a competitive liner, on 
which we cut out a big brass sheet cock and fixed it up 
on the funnel as an, indication to all whom it might con- 
cern that we were “Cock of the Walk.” A reception and 
banquet which followed, with dancing which continued 
well into the “wee sma’ hoors ayant the twal,” soon 
enabled us to forget our past troubles. 

An experience subsequent to this was in a small salvage 
tug. I was engaged to go out as chief to Havana and 
then to be transferred in a similar capacity to a Hamburg- 
American cargo boat which the salvage company had 
acquired in payment of a salvage claim. The steamer 
had caught fire during a conflagration on the wharves 
of that port and the company had sunk the craft in the 
harbor before the fire had done much damage. 

Both the captain and myself had invested $975 (£200) 
in the company and my return was to be $122 (£25) 
per month with a percentage of profits, so it looked to be 
all right. My trouble began as soon as we left London, 
which was during severe October gales, when some 200 
craft were taking shelter in the Downs. It took us a 
week to get around from London to Plymouth, and at 
Falmouth we had to negotiate for and carry out repairs 
incident to the severe buffeting we had sustained. 

We arrived eventually at the Azores Islands, although 
after continual adverse winds we were left with but 1% 
tons of coal. Our bilge pump broke down shortly before 
getting in, necessitating a few days’ detention, and the 
water tanks had also sprung leaks. As soon as we got 
under weigh again we had not steamed 12 hours when 
a hurricane struck us and we had to turn back to repair 
a water cock which was letting in a big volume of water. 
After having made good we now set out for the longest 
portion of the trip to Bermuda, but persistent head winds 
impeded us again and again until matters began to assume 
a serious aspect, as our coal supply was based on the 
assumption of making a speed of at least five knots, 
whereas it seemed that at times we were not making three. 
We were about 350 miles from Bermuda when we were 
compelled to reduce speed and economize to the utmost. 
We accordingly sealed up one furnace, and even so, un- 
less the winds changed, we could not possibly reach our 
destination on the coal that was left. 

This eventually gave out, and the last ton or two was 
employed to maintain steam for pumping only. We were 
now drifting with the wind away from the track of ship- 
ping and to the southeast with a sea anchor out. We 
stripped the bunkers of all the floor boards and all avail- 
able woodwork. Our stores were giving out, our fresh- 
water tank had got impregnated with sea water and for 
the last twenty-four hours we were in a sinking condi- 
tion. To make matters worse, we had to resort to bailing 
out water by buckets, hand over hand, up the ladders. 
Our meals consisted of two sea biscuits and a few sar- 
dines. At night we burned flare lights as distress signals, 
and it was about 1:30 A. M. on the second night of drift- 
ing that, to our intense relief, our lights were observed hy 
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a big steamer whose light loomed up in the distance, and 
on getting nearer we could discern four funnels. 

She proved to be the U. S. S. fast cruiser Birmingham, 
which had made a detour much to the eastward of what 
was a direct course from Savannah to Hampton Roads. 
A welcome inquiry through the megaphone from the 
captain as to whether we needed assistance was answered 
in the affirmative, and he replied that he would send a life- 
boat off at daylight. Meanwhile a powerful searchlight was 
directed on to us while she circled around us in wide 
sweeps. Oh, the exquisite pleasure of the occasion! 
Hardly could Paradise be more pleasurable than the state 
of our feelings, and if we did not cry with joy, we nearly 
did so. To tell the truth, our senses were somewhat 
numbed by the privations we had gone through. 

The officers and men of the cruiser could not have 
treated us more kindly nor done more for us. As our 
craft was in a sinking condition, they fired a few shots 
into her before parting. This started the black cat, which 
formed one of our crew, and she became one of the 
cruiser’s pets. We were taken to Norfolk, Va., and sent 
home by the British consul. S, IE, 

Wi Ctonraneam 


Failure of Condenser Head 


Several years ago a curious accident occurred to an 
auxiliary condenser on one of our battleships. The sketch 
below shows diagrammatically the condenser with tan- 
dem circulating and air pumps. Two such condensers 
were carried, one in a separate compartment forward of 
the boiler rooms, the other in the port engine room. Ordi- 


Diagram Showing Failure of Condenser Head 


narily only one was kept running to handle the auxiliary 
exhaust and discharge from traps and drains. 

The forward condenser had been running all day and 
was shut down at 5 o'clock in the afternoon, the after one 
being started at the same time. The machinist’s mate, who 
shut down the forward condenser carelessly failed to close 
the valve from the drain line. Of course hot water and 
steam from the drain line continued to empty into the 
condenser and must have caused it to heat up consider- 
ably. 

At about half past seven o’clock that night it was de- 
sired to again start up the forward condenser. Accord- 
ingly, an oiler was sent to look after the job. He later 
stated on oath that he had opened the sea discharge before 
starting the circulating pump, and his statement was cor- 
roborated by men working in the adjoining boiler room. 
He did not, however, take the precaution to feel the con- 
denser. 

As soon as steam was turned on the pump it started 
with a bang. The cold water, coming in contact with the 
hot condenser tubes, formed steam and caused water ham- 
mer. Such a great pressure was created in the condenser 
that the pump had not made more than two strokes before 
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the end of the bolt supporting the center of the condenser 
head flew off, and the condenser head itself was bulged 
out about six inches and cracked in the middle. The 
dotted lines on the figure show approximately the shape 
into which it was forced. 

After the accident a careful examination of the dam- 
aged condenser showed no deterioration in the metal which 
might account for the failure. A board appointed to in- 
vestigate the cause of the accident reached the conclusion 
that, although the sea discharge was open, the steam 
formed in the condenser when the pump was started 
caused water hammer and sufficiently high-pressure to 
break the bolt and distort the condenser head. H. 


An Unexploded Boiler 


Figs. 1 and 2 show very graphically to what extent a 
neglected boiler can be affected by corrosion both inter- 
nally and externally. These photographs show a small 
Scotch marine boiler, 5 feet in diameter, 5 feet long, built 


Fig. 2 


with shell plates originally '%4 inch thick. The boiler was 
built some fourteen years ago in Hongkong, China, and 
installed in a small harbor launch. 

On the last annual inspection of this launch the Goy- 
ernment inspector of boilers recommended her owner to 
have the boiler unshipped, so as to enable him to make a 
survey as complete as the size of the boiler would permit. 

When landed ashore the external surface of the bottom 
of the shell and the lower parts of the front and rear head 
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plates were found covered with a layer of rust nearly 4 
inch thick; a soft patch made of an iron sheet %-inch 
thick, and fitted with %-inch bolts, was seen also in the 
place indicated on both photographs. This patch was re- 
moved, the rust chipped off, and two test holes drilled in 
the shell, all the order of the inspector, after which the 
following detects, all shown in the photographs, were 
discovered: 

Several big irregular-shaped holes (a, Figs. 1 and 2) 
on the patched part of the shell; these holes, it may be 
presumed without fear of contradiction, did not exist at 
the time the patch was fitted, or, if they existed, they were 
not so large, otherwise a stronger patch would have been 
made than the one removed. Also the existence of these 
holes may be attributed mostly to internal corrosion caused 
by the accumulation of scale on the water leg under the 
combustion chamber. 

The thickness of the shell plate found at the test holes 
was as marked on Fig. 1, showing a minimum reduction 
of 12 percent and a maximum of 62 percent in the original 
thickness of the plate. Most of this reduction could be 
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Performance of the Shallow=Draft Pro= 
ducer=Gas Barge Richmond of the 
Augusta=Savannah Barge Line 


The tunnel stern, screw propeller river barge Richmond, 
built for the Augusta-Savannah Navigation Company, 
Augusta, Ga., for service on the Savannah river, has been 
in continual service since January 28, with the exception 
of a few days, which were spent in making some adjust- 
ments found necessary after the first few runs. The barge, 
which was described in our November, 1914, issue, is 150 
feet long, 5 feet deep, 30 feet beam, with a cargo capacity 
of 300 gross tons. It is propelled by twin-screws driven by 
two 75-horsepower, 3-cylinder gas engines, built by the 
Wolverine Motor Works, Bridgeport, Conn., which are 
supplied with gas by a Galusha suction gas producer, 
furnished by A. L. Galusha & Company, Boston, Mass. 

The usual up-stream run takes from 48 to 60 hours, 
depending upon the load and condition of the river. 
During this time the engines are continually in service, 


Shallow-Draft Producer-Gas River Barge Richmond 


caused only by external corrosion, which is shown also on 
the nearly wasted away staybolt nut above the patch (b, 
Fig. 1); on the front girth seam, where the thickness of 
the shell plate was in some places reduced to less than 1/16 
of an inch (c, Fig. 1); and on several rivet heads, one of 
the rivets having been knocked out by a few slight strokes 
of the inspector's hammer. 

Another serious defect discovered is plainly seen in 
Fig. 1 at d. It is a crack about 18 inches long on the front 
head under the furnace, where the plate is flanged to join 
with the shell. 

Notwithstanding all the above-mentioned dangerous de- 
fects this boiler, according to the engineer in charge, 
showed scarcely any leakage, and the writer easily be- 
lieves this on account of the large quantity of incrusta- 
tion found inside the boiler. This was so great that in 
some places, like the water leg under the combustion 
chamber already mentioned, and under the furnace where 
the crack is seen, the scale formed a solid block between 
plate and plate. 

Why this boiler never exploded is a cause for wonder, 
but the moral is that all boilers which are so placed on 
board ships that proper care can not be taken of them, 
and that an inspection of the shell can be made with ex- 
treme difficulty, if at all, should be lifted from their seats 
once in a while, at least once in every four years, to allow 
a good cleaning and inspection of the boiler, as well as that 
part of the hull which is directly underneath the boilers. 
This the British Board of Trade requires in its regulations 
for the survey of passenger steamships. | AUG. SUZARA. 


and according to reports from the owners there is every 
indication that the producer can supply gas practically 
indefinitely. The boat is required to do considerable 
work around the harbor in Savannah, and this service has 
been satisfactorily performed. The coal consumption has 
varied some, but the best run up-stream has shown a coal 
consumption of about 1.22 pounds per horsepower hour. 
When running the producer is charged once every three 
hous, so that the labor involved is very small. 

The general performance of the boat has been such as 
to indicate that the tunnel stern, screw propeller type of 
barge is admirably suited to the kind of service which this 
boat has to perform. Navigation of the Savannah river 
is over a very crooked channel, which is subject to sudden 
freshets, with correspondingly high currents and with 
very difficult and sudden bends, which make the thorough 
control of the boat a matter of great importance both up- 
stream and downstream. The stern-wheel boats, which 
formerly were used on this river, found it necessary when 
going downstream to navigate the bends in the river by 
stopping, backing and straightening out. With the Rich- 
mond, however, it has been found possible to steer straight 
around even the worst bends. 

According to statements by the general manager of the 
barge line, this vessel, with its steel hull and steel cargo 
house, has not only given satisfactory service, but it has 
appealed very strongly to insurance interests, with the 
result that excellent insurance rates have been obtained, 
both on the hull and on the cargo. A second barge of the 
same type will soon be in operation. 


Marine Articles in the Engineering Press 


Performance of Motor Ships—Experiments with Counter 
and Reversible Propellers—New Types of Ship Construction 


Nobel Marine Diesel Engine of Medium Size —This is 
the description of a type of Diesel engine of three, four 
or six cylinders in powers of 100 to 400 brake horsepower, 
running at speeds from 240 to 380 revolutions per minute, 
according to type of mercantile or naval vessel as built by 
Ludwig Nobel, Petrograd. It is stated that they are in- 
stalled in a half-dozen tugs on the river Volga, also in 
some on the Vistula and Neva—a total of 32. A full enu- 
meration and description of the details of the engine is 
given regarding framng, shafting, cylinders, coupling, fly- 
wheel, valve gear, reverse, separate oil pumps, valves, in- 
jection needles and setting of reversing cams and levers. 
The oil consumption is given as 0.45 pound per brake 
-horsepower for fuel and 0.006 pounds for lubrication. An 
account is given of an installation on a sidewheel river 
tug where two engines deliver their power to the wheel 
shaft by two pairs of I to 6 herringbone gears. 2 illustra- 
tions. 1,400 words.—Schiffbau, March 24. 


Systematic Model Experiments on Tugs with Wagner 
Counter Propellers——An account is given of investigations 
by the staff of the German Government model tank in Ber- 
lin on the efficiency of the Wagner counter propeller ap- 
plied to tugboats. It was shown that quite perceptible 
economies up to 10 percent could be realized in this type, 
where large slips under heavy thrusts gave the guide 
vanes opportunity to deflect tangential stream lines itito 
axial ones. Three propellers and two counter propellers 
were the subjects of the tests, the representative features 
of the wheels being determined alone and afterwards with 
the counter propellers. Experiments are recorded also on 
the influence of screws with and without counter propel- 
lers upon the bottom of canals. The corresponding ero- 
sions and sand displacements were practically only one-half 
where counter propellers were fitted as against cases 
where the wheel ran alone. An appendix is given on the 
theory of the propeller, giving formulas for thrust, slip, 
speed and horsepowers. 20 illustrations and diagrams. 8 
tables. 2,600 words.—Zeitschrift des Vereines Deutscher 
Ingemeure, April 24. 


The Burmeister & Wain Oil Engine——YVhirteen first 
class vessels, equipped with four-stroke Burmeister & Wain 
Diesel marine engines, are now in service, including the 
motor ship Mississippi, which is described in detail in this 
article. The main partculars of these vessels with the per- 
formance of the machinery are tabulated, showing the 
trial horsepower of the engines and the fuel consumption. 
The motor ship Mississippi, built on the Clyde, is equipped 
with two six-cylinder engines designed to develop 1,600 
indicated horsepower each at 110 revolutions per minute. 
The cylinders are 27.1 inches diameter and 40.55 inches 
stroke. 20 illustrations. 5,250 words.——Engineering, Feb- 
ruary 109. 

Warships of the Future —In discussing the development 
of warships up to the present time, it is shown how the 
progress of the combative qualities of such vessels has 
been founded on theory in place of the trial-and-error 
methods which are the foundation of nearly all other me- 
chanical engineering progress. The present war, how- 
ever, has shown that, while with the type of development 
previously adopted, above-water attack is not dreaded, 
nevertheless it is the continual menace of the mine and 
under-water attack which controls the movements of all 


fleets in actual war. It is predicted that the first nation 
that can combine with the present type of over-water de- 
sign, the merits of which have been demonstrated beyond 
the shadow of doubt, invulnerability below water, will have 
the mastery of the seas at her disposal. Such is the prob- 
lem for the future. The author seems convinced that the 
torpedo in battleships and battle cruisers will be likely to 
be discarded. It is also suggested that for the destruction 
of submarinés, the ram may be found useful, if not on 
regular ships of the line, at least in special ram vessels. 
1,550 words.—The Engineer, April 9. 


The Cylindrical Tank Oil-Carrying Steamer Ricardo A. 
Mestres—In this vessel, constructed by Messrs. William 
Gray & Company, Ltd., of West Hartlepool, the oil, instead 
of being carried in ordinary holds with straight bulk- 
heads, is contained in large cylindrical tanks, so that there 
is a freedom from webs and stiffeners on the internal sur- 
face, the consequence being that the process of cleansing 
is greatly expedited and more effective. The tanks are of 
sufficient capacity to take the full deadweight load of 
heavy oil and ordinary cargo or light oil can be shipped in 
the spaces between the outer walls of the cylindrical tanks 
and the sides of the ship, the space being divided up into 
a number of compartments by watertight bulkheads. The 
vessel has a length between perpendiculars of 365 feet, a 
beam of 50 feet 9 inches and a molded depth of 29 feet 3 
inches. The total capacity of the cargo spaces is 285,793 
cubic feet. There is also a bunker capacity of 26,183 cubic 
feet. Propulsion is by single screw triple expansion en- 
gines with cylinders 25, 51 and 68 inches diameter and 48 
inches stroke, steam being supplied from three Scotch boil- 
ers at a pressure of 180 pounds per square inch. Ir illus- 
trations. 1,300 words.—Engineering, April 16. 


The Revival of the Reversible Blade Propeller—The 
motor ship Poseidon, recently built by Smith’s Dock Com- 
pany, Ltd., of Southbank-on-Tees, for the Anglo-Saxon 
Petroleum Company, Ltd., the owners of the Vulcans, 
Juno, and other interesting motor ships, is fitted with a 450 
indicated horsepower Werkspoor Diesel engine, built by 
the Nederlandsche Fabriek and equipped with a three- 
blade reversible propeller. The actual swiveling of the 
blades in the boss is said to be a fairly simple matter, and 
is fully illustrated and described. The method of operat- 
ing the control rod in the tail shaft, however, is not so sim- 
ple, in view of the fact that connection has to be made from 
a stationary part to a revolving part, requiring great rigid- 
ity and strength throughout. The apparatus for accom- 
plishing this purpose is described and the whole arrange- 
ment 1s compared with a similar arrangement where the 
Diesel engine itself is reversible. Many advantages are 
claimed for a power plant in which the engine itself is 
non-reversible, and the astern motion is obtained by re- 
versing the blades of the propeller as compared with a 
plan where the Diesel engine itself must be made revers- 
ible. The superiority of one scheme over the other for 
small powers seems to be in doubt, while for large 
powers the reversible propeller has not yet been tried out. 
6 illustrations. 3,000 words.——The Engineer, March 26. 

The Performance of Motor Ships:—In reply to points 
raised in a previous article, discussing a report made by 
the chief engineer of Messrs. Burmeister & Wain, com- 
paring the performance of steam and motor ships on simi- 
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lar voyages, Messrs. Burmeister & Wain have presented 
evidence showing first, the reason why it took a motor 
ship nineteen days longer to accomplish a journey of only 
ten miles more than that of a steamship, even though her 
speed was slightly greater than that of the steamship. The 
motor ship was delayed in harbor for loading and discharg- 
ing cargo at the time harbor laborers were on a strike. 
The delays were due in no way to faults in the propelling 
machinery. The two other points raised related to repairs 
and overhaul of the machinery. The evidence brought for-~ 
ward shows that the total repairs, after extended voyages, 
were very slight indeed, and the cost of maintenance com- 
paratively low. A detailed account of the exact repairs 
found necessary is given, and there can be no dispute as 
to the accuracy of the data. The total cost of repairs to 
the engines of the motor ship Siam, after her first voyage, 
which covered nearly 28,000 miles, was only $312.20 (£63 
gs. 10d.). At the end of the second voyage, the cost of 
repairs amounted to $762.40 (£156 4s. 8d.). Some of the 
items enumerated could very properly be eliminated, as 
they are not directly chargeable to the engines, and, making 
these deductions, the cost of repairs for the first voyage 
would be reduced to $215.60 (£44 3s. 8d.). 2,400 words.— 
The Engineer, April 2. 


The Works of Canadian Vickers, Ltd., at Montreal.— 
The passage by the Canadian parliament of the Dry Dock 
Act of 1910, providing for subsidizing ship repairing es- 
tablishments in the Dominion of Canada, led to the estab- 
lishment of the Canadian Vickers Works at Montreal. The 
construction of the establishment was begun in May, 1910, 
at a point where the St. Lawrence River has a width of 
over a mile, and the deep water channel has a minimum 
depth of 35 feet. The site reclaimed for the yard has a 
total area of 30 acres, and is triangular, projecting into the 
river, so that vessels leaving or entering the basin are re- 
quired to be slewed only to a slight angle with the main 
line of the channel. The main basin has a width of 500 
feet and a length of 1,000 feet. At the inner end of the 
basin are the building berths, and in way of the berths spe- 
cial precautions have been made to exclude the winter 
floods by means of portable cofferdams incorporated with 
the structure of the building shed itself. The first part of 
the scheme, the provision of a floating ship dry dock to 
meet the requirements of the Act, was completed in the 
autumn of 1912, the dock being constructed by the Barrow 
Works of Vickers, Ltd., the lifting capacity being 25,000 
tons. At the same time, there was completed at the Works 
a ship-repairing plant comprising blacksmith, engine and 
boiler shops and foundry. A floating crane is also 
provided which has a capacity of 75 toms at 51 feet 
radius, with a lifting speed of 3 feet per minute; 60 tons 
at 66 feet radius with a lifting speed of 3 feet per minute, 
and 10 tons at 72 feet radius with a lifting speed of 20 feet 
per minute. After providing for a repairing establishment, 
a further development was carried out, resulting in an ex- 
tensive shipbuilding establishment. The width of the ship- 
building berth is 105 feet and it is entirely closed in, so that 
work can proceed independently of the weather. The iron 
workers’ shed forms a continuation of the shipbuilding 
berth, and, with this arrangement, it is possible to build 
vessels up to 1,000 feet in length. Outside of the ship- 
building shed are open berths with an available width of 
250 feet. 
shops and machinery, power plant and other equipment. 14 
illustrations. 5,300 words.—Engineering, February 5. 


The Diesel Engine—By Herr Prof. Dr. Ing. Paul 
Rieppel. A paper prepared for the Connecticut branch 
of the American Society of Marine Draftsmen and trans- 
lated by Mr. A. B. Lakey. Although the ideas which 
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first gave an impetus to the development of the Diesel 
engine were originally enunciated about twenty-two years 
ago, it required years of experiment and research before 
a practical engine, operating on the Diesel cycle, was put 
into actual use. In describing the working cycle and de- 
tails of construction of the marine four-cycle Diesel en- 
gine, the author uses the type manufactured by the 
Maschinenfabrik Augsburg-Ntrnberg as an illustration. 
A comparison is then made of various types, pointing out 
the special features of high speed engines, the two-cycle 
engine and the double-acting engine. A summary is given 
of the advantages of the Diesel engine, especially as to 
its economy and its adaptability to the use of various 
fuels. 5 illustrations. 6,000 words——The Journal of the 
American Society of Marine Draftsmen, January and 
April. 

The Submarine—By C. A. Ward, Jr. The standard 
types of submarine boats, known as the Holland, Laubeuf, 
Krupp and Laurenti types, are illustrated and described 
in detail, showing the relative advantages of each type 
as regards stability, speed, sea-going qualities and cruis-° 
ing radius. The requirements and desirable qualities for 
a modern submarine of, say, 600 tons displacement, are 
summed up as follows: Speed, surface, say 18 knots; 
speed, submerged, 10.5 knots for one hour, 9 knots for 
three hours; radius of action on the surface, at least 2,000 
miles, submerged 30 miles; reserve buoyancy, 25 to 40 
percent of surface displacement; metacentric height, sur- 
face conditions, say 30 inches, submerged, 12 inches; hull 
to stand submersion to a depth of 200 feet, with a factor 
of safety of at least 2; ample safety arrangements, includ- 
ing drop keel, telephone buoy, submarine signal sending 
and receiving apparatus, lifting rings for wrecking oper3- 
tions, searchlight, etc. While Russia is building sub- 
marines 250 feet long with a submerged displacement of 
1,000 tons and boats as large as 1,200 tons are under con- 
struction, nevertheless it is unlikely to look for surface 
speeds in any way comparable to those of the surface. tor- 
pedo boats, because such a relatively small proportion of 
the submarine’s weight goes into machinery for surface 
propulsion. In a modern heavy oil engined submarine of 
about 430 tons surface displacement, the proportion of 
weight taken by various items would be about as fol- 
lows: Hull structure, 35 percent; storage batteries, mo- 
tors, wiring, etc., 29 percent; oil engines and fuel, 15 per- 
cent (engines only, 7% percent) ; pumps and piping, com- 
pressors, air flasks, etc., 8 percent; torpedoes and tubes, 
4 percent; ballast and miscellaneous, 9 percent. This is 
for a boat of 14 knots speed with a radius of action of 
1,500 miles at full speed or 2,300 miles at 11 knots. The 
engines are of 1,200 horsepower at 450 revolutions per 
minute. The reserve buoyancy is 45 percent of the sur- 
face displacement. Comparing this with a fairly modern 
torpedo boat such as the Paul Jones, with watertube 
boilers, coal fired, and reciprocating engines of 8,000 
indicated horsepower, having a displacement of 470 tons 
and a speed of 28 knots, it is found that the machinery 
weighs 200 tons and the fuel 180 tons, making a total of 
380 tons or 81 percent of her total displacement, 42 per- 
cent of this being in the propelling machinery. Compar- 
ing this with the 7% percent for the propelling machinery 
of the submarine, it will be readily understood why it is 
impossible to get a corresponding amount of power, and 
therefore speed, in the submarine in which 35 to 40 der- 
cent of the weight goes into the structure and another 
25 to 30 percent into the motive power for submerged 
running, leaving a margin of, say, 35 percent for oil en- 
gines and fuel and all other fittings. 4 illustrations. 
5,500 words.—The Journal of the American Society of 
Marine Draftsmen, January. 


New Books for the Marine Engineer’s Library 


Elementary Books on the Steam Engine and Marine 
Engineering Design—Year Book of Wireless Telegraphy 


Hyprautics, Volume II: The Resistance and Propulsion of 


Ships. By S. Dunkerley, D.Sc. Size, 5% by 8% inches. 
Pages, 253. New. York and London: Longmans, Green & 
Company. Price, $3.00; 10/6 net. 


Supplementing a previous volume which deals with 
hydraulic machinery, this book takes up the question of 
stream lines, waves, resistance of ships, and then discusses 
the theoretical conditions affecting the propulsion of ships 
and gives data regarding actual trials of full-sized ships. 
The book is a rather brief but clearly presented treatment 
of a subject which is usually thoroughly covered in books 
on naval architecture and marine engineering. 


Marine Steam. Second Edition. Size, 7% by 10% inches. 
Pages, 220. Numerous illustrations. New York and 
London, 1914: The Babcock & Wilcox Company. 

While this book is issued as a catalogue descriptive of 
the boilers manufactured by the Babcock & Wilcox Com- 
pany, the engineering data given, showing the results ob- 
tained with watertube boilers in a great many different 
installations, are of great interest and value from an engi- 
neering standpoint. A short historical review of the de- 
velopment of the Babcock & Wilcox boiler is followed by 
a detailed description of the present types. Throughout, 
the modern boiler has been compared to the ideal boiler 
as outlined in the late Admiral Melville’s list of essential 
characteristics. The book is very complete. It contains 
much accurate data that cannot be obtained elsewhere, 
and should have a place in every marine engineer's library 
on account of the extensive use of the Babcock & Wilcox 
boiler in marine practice. 


ELEMENTARY MANUAL OF THE STEAM ENGINE. By Ernest V. 
Lallier. Size, 5 by 756 inches. Pages, 266. Illustrations, 
102, New York, 1913: D. Van Nostrand Company. 
Price, $2.00 net. 


In order to help students of steam engineering who lack 
practical experience, and operating engineers who lack 
theoretical instruction, the author has compiled a manual 
which presents the fundamental principles of the use of 
steam and steam engines in an elementary manner. While 
the book was written for a special class of readers, the 
author’s experience as an instructor in engineering has 
made it possible for him to accomplish his task in a very 
efficient manner. The subjects covered are reciprocating 
steam engines, governors, engine calculations, the indi- 
cator, heat, boilers, pumps, Corliss engines, pipes and fit- 
tings, rotary engines, internal combustion engines and lu- 
brication. Numerical examples are used freely throughout 
the book, and at the end of each chapter are representa- 
tive questions which will enable the reader to gage his 
knowledge of the text. 


SimpLte Proptems IN MAriNE ENGINEERING Desicn. Third 
edition. By J. W. M. Sothern and R. M. Sothern. Size, 
5 by 734 inches. Pages, 191. New York, 1914: D. Van 


Nostrand Company. Glasgow, 1914: James Munro & 
Company, Ltd. Price, $1.co net. 


The subject-matter in this book is divided into six sec- 
tions: the first, giving instructions in simple mathematics ; 
the second, general problems showing the application of 
elementary mathematics; and then four sections dealing 
with actual marine engineering problems. Section 3 con- 
tains problems on boiler design, section 4 on engine de- 
sign, section 5 on speed, consumption and indicated horse- 
power and section 6 on marine turbine design. In each 
section the rules used in solving the problems are given 


together with examples, and then in each case a number 
of problems with the answers given below, leaving the 
students to work out the problems themselves, so that the 
results can be checked up with the correct answers given 
in the book. The book will be found very useful for self- 
instruction, as the problems are simple and cover a wide 
range of subjects relating to marine engineering design. 


GrarpHic MertTHops FOR PRESENTING FActs. 
Brinton. Size, 7 by to inches. 
New York, 1914: 
Price, $4.00. 
Anyone who may have occasional charts to prepare for 
reports, for magazine illustration, or for advertising, will 
find this work a very useful handbook, as the great va- 
riety of methods for presenting facts graphically which 
are given cover almost any arrangement which may be 
necessary. Furthermore, the right and wrong methods of 
presenting facts graphically are fully illustrated. The sub- 
ject is treated in simple language and the contents have 
been carefully arranged, so that any part of the work is 
immediately accessible for any desired purpose. 


By Willard C. 
Pages, 371. Illustrations, 


255, The Engineering Magazine Com- 


pany. 


ELEMENTARY SEAMANSHIP AND PLAN FOR NAuTICAL TROOPS 
Boy Scouts or AMERICA. Compiled by Charles Longstreth. 
Size, 5 by 7 inches. Pages, 120. Numerous illustrations. 
New York, 1915: National Headquarters of Boy Scouts 
of America. Price, 25 cents. 

The plan adopted for handling nautical troops of Boy 
Scouts of America is to use a houseboat with several small 
boats, suitable for both rowing and sailing. With such an 
equipment from 100 to 200 boys per season can receive in- 
struction, provided the proper scout masters are available. 
The principal idea of this scheme is to teach the scout sys- 
tematic methods that have been handed down for genera- 
tions where space, water, etc., have had to be conserved 
in order to make life afloat possible. This pamphlet de- 
scribes the organization, equipment and routine work of 
the Nautical Boy Scouts, gives instructions for tying 
knots, handling tackles, sailing small boats, handling boats 
in a surf, the use of the compass, the lead, and the chart and 
outlines the rules of the road. At the end of the book are 
the international rules and inland and pilot rules. While 
seamanship cannot be learned from books, nevertheless 
the information given in this pamphlet will be found ex- 
tremely useful to the novice. 


Tue YEAR Book ofr WIRELESS TELEGRAPHY AND TELEPHONY, 
1915. Size, 5% by 8% inches. Pages, over 800. London, 
1915: The Marconi Press, Limited. Price, 2/6 net. 

A study of the 1915 issue of the “Year-Book of Wireless 
Telegraphy and Telephony” indicates very forcibly the im- 
mense progress that has been made in the extension and 
development of this form of communication during the 
last twelve months. The new volume serves not only as 
an admirable book of reference for all who have to do with 
the subject either in its commercial application or in the 
field of research, but also includes a complete historical 
résumé of the development of etheric wave telegraphy from 
its inception to the present day. All of us like to know 
something about the main factors which play their part in 
modern life, and some of us like to penetrate a little fur- 
ther into the mysteries, while others again already well 
informed are anxious to keep abreast of the latest develop- 
ments. All three classes will find in the “Year Book of 
Wireless Telegraphy” exactly what they require. 


ENGINEERING SPECIALTIES 


Vibrating Stuffing Box 

A vibrating stuffing box for marine engines, air com- 
pressors, steam pumps, valves, etc., which automatically 
adjusts itself in an out-of-line movement of the piston rod 
or stem, is manufactured by the Steel Mill Packing Com- 
pany, Detroit, Mich., and marketed by Munro & Windas, 
50 Church street, New York. As shown by the illustra- 
tion, the flexibility of this stuffing box is obtained by a 
ball joint working in connection with the sliding face of a 
flange on the stuffing box. The ball joint is kept tight 
and free from leakage by the steam pressure and is held 


Part Section of Stuffing Box 


in place when the steam is turned off by the pressure ex- 
erted by small springs inserted between the cylinder head 
and the stuffing box. Spacing rings at each end of the 
packing work in connection with the packing holding the 
stuffing box out of contact with the piston rod, thus pre- 
venting wear. The spacing rings are made in halves, and, 
when necessary they can be easily replaced at small ex- 
pense. Any suitable packing can be used in this stuffing 
box. 


30=Ton Hydraulic Pipe Bender 

Originally designed for bending pipe ot various sizes, 
the press shown in the illustration is also adaptable for 
miscellaneous bending work which comes up in machine 
shops, such as bending and straightening axles, small struc- 
tural shapes, bars, shafts, etc. By the use of bending 
blocks, pipe up to 4 inches in diameter can be bent. Clamps 
are provided for attaching the press to a stanchion, which 
has a maximum diameter of 5 inches. 

The construction of the press is of steel throughout. 
The “C” frame and bending bed are cast in one piece. 
The top of the “C” frame is provided with a ring into 
which the cylinder sets. When the cylinder is received 
into this ring and turned to its desired position it is keyed 
into place. An advantage is claimed in having the cylin- 
der set in a ring in this manner, because it can be placed 
in any position desired, bringing the handle of the rack 
and pinion to any point which is most convenient to the 
operator. Another advantageous feature is the fact that 
the bending blocks are changed without the use of 
wrenches, screws, etc. 

The ram of this press is forced downward by a hand- 
operated pump, which has a plunger diameter of 54 inch 
and a stroke of 3% inches. The pump is equipped with 


78 INTERNATIONAL MARINE ENGINEERING 


JUNE, IQ15 


a Y2-inch satiety valve and %4-inch tee wheel operating 
valve. The reservoir is a part of the pump. A hand- 
operated pump is more desirable on a hydraulic press of 
this kind, it is claimed, because there is no danger of 
over-bending the pipe or other material. By the use of 
hand power a rapid movement of the ram may be obtained 
at the start when it is most desirable and when the bend 
has almost reached the predetermined point any desired 
speed of the ram can be developed. In this way just the 
character of bend which is wanted can be produced. The 
rack and pinion is provided for the rapid movement of 
the ram to the work before the pump is operated. The 
downward movement of the ram fills the cylinder with 


Hydraulic Bending Press 


fluid and the upward movement returns the fluid to the 
water box. In this manner there is no lost motion in the 
operation of the pump. A maximum pressure of 30 tons 
is developed on the press. 

The ram has a diameter of 6 inches and a run of 9 
inches. The pressing bed which receives the bending 
blocks is 27 inches long with a pressing width of 8 inches. 
When the ram is returned the distance from the top of 
the cylinder to the head of ram is 24% inches. The dis- 
tance between the ram head and the pressure bed is 141%4 
inches. The height of the press overall is 3 feet 11 inches. 

This press is a new design recently developed and added 
to the line of hydraulic machine tools manufactured by 
the Hydraulic Press Manufacturing Company, Mount 
Gilead, Ohio. 


Heavy Gate Shear 


The new heavy gate shear illustrated, which has re- 
cently been designed and built by Bertsch & Co., Cam- 
bridge City, Ind., has 72-inch blades and a capacity for 
cutting 1%-inch plates the full length of the machine. 
It is of extra heavy construction throughout and all gears, 
shafts and bearings are of liberal proportions. The ma- 
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chine is held together rigidly by means of a bed, a cross- 
tie piece in the rear of the gate and a cross-tie piece over- 
head, all substantially bolted to the housings. An impor- 
tant feature of the machine is a new toggle joint clutch, 
for which the builder is applying for a patent. This 
clutch, it is claimed, is positive, noiseless and automatic. 


Bertsch Gate Shear 


It is actuated by means of the well-known toggle joint 
principle, which increases the engaging pressure against 
it as it engages, thereby insuring full contact of the jaws. 
It is disengaged by means of a hardened steel roller act- 
ing against a renewable cast steel switch ring or sleeve. 


Two Handy Tools 

The tools illustrated in Figs. 1 and 2 are the first of a 
line of small, moderately priced tools for mechanics to 
be put on the market by W. D. Forbes, New London, 
Conn. Fig. 1 shows in full size a center punch which is 
carefully made with both ends hardened. As the material 
is of the best and the workmanship accurate, this center 
punch will be found to be all that a center punch should be. 

In Fig. 2 is illustrated a surface gage which stands 9 
inches high and has a base of 2% inches by 2% inches. 
The needle is 9 inches long. Vertical adjustment is 
quickly made either by sliding the arm carrying the beam 
up and down on the column, or by tilting the beam which 
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ing hammer which is built in three sizes, 6. 8 and Q inches. 
This hammer is a radical departure in construction from 
the old type riveting hammers manufactured by this com- 
pany. It embodies many novel features, conspicuous 
among which is the method of clamping the handle which 
prevents it from coming loose. As can be seen from the 


Fig. 2.—Forbes Surface Gage 


illustration, springs are used to absorb the shock from 
the blows of the hammer, so there is comparatively little 
reaction, thus minimizing the strains on the more vital 
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New Style Oldham Riveting Hammer 


parts of the hammer. With the old style rigid construc- 
tion with threads on the cylinder engaging those on the 
handle, there was danger of the threads stripping, whereas 
in the new style tool the full shock of the hammer blows 


Fig. 1.—Center Punch 


carries the needle on the arm. Micrometer adjustment of 
the needle is obtained by turning the knurled nut which is 
fitted into the jaws of the beam. 


New Style Riveting Hammer 
George Oldham & Son Company, Frankford, Phila- 
delphia, Pa., has placed on the market a new style rivet- 


is absorbed by the springs. The throttle construction of 
the new style hammer is also a decided improvement, in- 
creasing, it is claimed, the efficiency of the hammer, and 
reducing to a minimum the possibility of leakage. Al- 
though 11% pounds lighter than the average hammer of 
corresponding piston stroke, nevertheless it is claimed 
that this tool is just as powerful and fast and much more 
durable. 
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““Re=New=Volute’’ Centrifugal Dredging Pump 
The illustrations show plans for a “Re-New-Volute” 
centrifugal dredging pump, designed by H. S. New, 90 
The object of this design is to 


West street, New York. 


Pump 


’ provide a single pump casing inclosing a lining of extreme 
thickness where required, variable in form within limits, 
simple to cast and requiring a minimum of machine work. 
In the design shown three sizes can be adapted to one cas- 


Fig. 2.—Section Through Pump 


ing, with the added feature that the volute lining may be 
made of metal, concrete, hard wood or other material to 
suit the conditions met. The pump, therefore, is adapted 
not only for dredging, but also for handling coal, tailings, 
etc., at smelters, or material containing a large percentage 
of corrosive acids. 


Business ANNOUNCEMENT.—The Vulcan Iron Works, 
Inc., of which A. J. Grymes is president and L. S. Parker 
vice-president, acquired on May 1 the entire plant and 
business of Alex. Miller & Bro., Inc., at the foot of Morris 
street, Jersey City, N. J., and is prepared to do all classes 
of boiler and machine work and repairs to steel and 
wooden vessels. 

INTERNATIONAL CONGRESS OF NAVIGATION POSTPONED.— 
The thirteenth annual meeting of the International Con- 
gress of Navigation, which was to have been held at Stock- 
holm, Sweden, during the present year, has been postponed 
indefinitely. 

LECTURE ON ORGANIZATION.—Homer L. Ferguson, gen- 
eral manager of the Newport News Shipbuilding & Dry 
Dock Company, addressed the Newport News branch of 
the American Society of Marine Draftsmen recently, dis- 
cussing the subject of organization as applied to shipyard 
management. 
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PERSONAL MENTION 


Operating Engineers 


Joseph Covert, of New Orleans, La., has been appointed 
first assistant engineer of the steamship Harwood. 


A. J. McMillian, of New Orleans, La., has been ap- 
pointed third assistant engineer of the steamship Copper- 
name. 


Thomas J. Holmes, Jr., of New Orleans, La., has been 
appointed second assistant engineer of the steamship 
Panuco. 


Allard Jones, of Paducah, Ky., has been appointed sec- 
ond engineer on the river steamer Reaper, vice Harry 
Voight, resigned. 


Matthew McCormack has been appointed chief engineer 
of the steamer William H. Frear, of the Troy and Albany 
Line, Albany, N. Y. 


George Armshaw, of New Orleans, La., formerly of the 
steamship Mexicana, has been appointed chiet engineer of 
the steamship Panuco. 


J. S. Rankin, of New Orleans, La., formerly chief engi- 
neer of the steamship Panuco, has resigned to take up 
work in New York City. 


William van Hoesen, of Albany, N. Y., formerly a river 
engineer, is acting as assistant engineer for the Great 
Lakes Dredge & Dock Company. 


William Pratt, formerly chief engineer of the tug 
Charles C. Wing, has been appointed chief engineer of the 
tug Eugenia, at Waterford, N. Y. 


John Butler, of New Haven, Conn., formerly with the 
Winchester Arms Company, has accepted a position as 
chief engineer of the steamer Smith Bros. 


William Ferris, of Cleveland, Ohio, has been appointed 
first assistant engineer of the tug M. A. Knapp, which is 
handling tows between Troy, N. Y., and Bogart Island. 


Willard Spencer has been appointed chief engineer of 
the steamer G. V. S. Quackenbush, of the Troy and Al- 
bany Line, Albany, N. Y., which opened the season on 
May 15. 


J. W. Rowland, formerly chief engineer of the steamer 
Smith Bros., has been appointed chief engineer of the J. P. 
Randerson, of the New Haven Towing Company, New 
Haven, Conn. 


Thomas Hemstock, formerly chief engineer of the 
J. P. Randerson, of the New Haven Towing Company, 
New Haven, Conn., has been appointed chief engineer of 
the steamer Dreadnaught, of Providence, Rawle 


Charles Prescott has been appointed chief engineer of 
the tug George E. Lattimer, which will be stationed at 
Rexford Flats on the New York State Barge Canal. 
Charles Hunt will be first assistant engineer of the tug. 


Oliver Lang, formerly chief engineer of the steamship 
Ohio at Duluth, Minn., has been appointed chief engineer 
of the giant suction dredge Massachusetts, of the Great 
Lakes Dredge & Dock Company, which will be stationed at 
Bogart Island, above Albany, N. Y. 


Charles Coggswell, of Washington, D. C., is in charge 
of the engine room on the steam yacht Roxanna, owned 
by Mr. Lars Anderson. The Roxanna, under the command 
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of Captain J. T. Golden, is now being made ready for a 
cruise along the New England coast. 


William Kersey is chief engineer of the steam yacht 
Gaiwvota, owned by Mr. Dospason of New York. The 
yacht has been given a general overhaul preparatory for 
summer cruises on the Potomac River and Atlantic coast. 
Captain Keen is in command of the yacht. 


C. J. Tennesson has been appointed chief engineer of the 
steamer JVilliam Davis, of the Peoples Line, Washington, 
D. C. This line has been established for freight and pas- 
senger service in opposition to the Chesapeake & Potomac 
Steamboat Company. Captain William Davis is in com- 
mand of the steamer bearing his name. 


George R. Smith, of Norfolk, Va., has been appointed 
chief engineer of the steamer St. Johns, of the Chesapeake 
& Potomac Steamboat Company, Washington, D. C. This 
vessel has just returned to Washington from Newport 
News, Va., after receiving new boilers and a general over- 
hauling. She will be placed on the Colonial Beach route 
with Captain Chap Slye in command. 


R. Reed and R. Harrison are chief engineers of the 
double crew manning the Washington city fireboat Fire 
Fighter, which has just returned to her dock after a two 
weeks’ stay at the Washington navy yard, undergoing gen- 
eral repairs and painting. The Fire Fighter is in charge 
of Captains J. Stulz and J. B. Reighley. James B. O’Don- 
nell and William Glynn are the assistant engineers. 


Captain Alfred H. Harcourt, in command cf the 
steamer Robert Fulton, of the Hudson River Day Line, 
New York, celebrated the golden anniversary of his ser- 
vice on the Hudson River on May 22. On that day he 
completed fifty years in the employ of the Hudson River 
Day Line, and during that time has seen the equipment of 
the company grow from such comparatively small vessels 
as the Dantel Drew and the Chauncey Vibbard, which had 
a capacity of about 500 passengers, to the present-day 
steamers Washington Irving and Hendrik Hudson, which 
are licensed to carry 6,000 and 5,500 passengers respec- 
tively. 


Naval Architects, Consulting Engineers and Shipyard 
; Officials 


H. MeL. Harding, consulting engineer and specialist in 
the design of marine terminals and terminal equipment, has 
removed his office from 17 Battery Place to 52 Vanderbilt 
avenue, New York. 


M. C. Stewart, formerly assistant steam engineer at the 
Cambria Steel Company, Johnstown, Pa., has been ap- 
pointed mechanical engineer at the United States Naval 
Engineering Experiment Station, Annapolis, Md. 


Professor H. A. Everett, formerly assistant professor of 
naval architecture at the Massachusetts Institute of Tech- 
nology, Boston, Mass., has been advanced to the grade of 
associate professor of naval architecture at the Institute. 


At the regular meeting of the Board of Directors of 
the Quintard Iron works, New York, held on May 18, Mr. 
Stevenson Taylor tendered his resignation as vice-president 
of the company, which was accepted by the directors with 
extreme regret. 


I. O. Smith has been elected president, F. O. Smith, Jr., 
vice-president, and J. N. Smith, secretary, of the F. O. 
Smith Shipbuilding & Dry Dock Company, Norfolk, Va., 
which has recently been incorporated as successor to the 
firm of Smith & McCoy. Under the new management, the 
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firm has enlarged its docking facilities and its new dry dock 
is now ready to haul out vessels up to the capacity ot 
3,000 tons. 


R. R. Row and H. C. Davis, for a number of years con- 
nected with the James Reilly Supply Company and their 
successors, the Griscom-Spencer Company and later the 
Griscom-Russell Company, have resigned to take up the 
sales engineering of the Standard Water Systems Com- 
pany, with offices at 90 West street, New York City, and 
factory at Hampton, N. J. This company manufactures a 
full line of steam specialties for marine and stationary 
service, including the “Standard” multicoil. feed water 
heater, evaporator, distiller and “Tripure” aerating still. 


Lawrence Bruce, for the past fourteen years chief assist- 
ant to the superintending engineer of the Anchor Line, 
London, has been appointed superintending engineer of 
the line, succeeding Mr. Walter L. C. Paterson, who retired 
from active service after being connected with the line for 
nearly fifty years, during thirty of which he held the posi- 
tion of superintending engineer. Mr. Bruce, the present 
superintending engineer, has been with the Anchor Line 
for a period of twenty-seven years, having served in 
all grades from junior engineer to chief engineer of many 
of the vessels of the Anchor Line fleet, and finally as as- 
sistant superintendent, supervising the construction of new 
vessels and repairs to the fleet. 


Obituary 


Charles L. Gunn, of Paducah, Ky., chief engineer of the 
river steamer Egan, was accidentally killed while on watch 
on his vessel on April 27. 


George H. Russell, vice-president of the Great Lakes 
Engineering Works, Detroit, Mich., died May 17, aged 
sixty-seven years. 


John Lee, formerly New York manager of the White 
Star Line and a former vice-president of the International 
Mercantile Marine Company, died recently at his home in 
Brooklyn, N. Y., aged sixty-five years. 


Albert Lloyd Hopkins, president of the Newport News 
Shipbuilding & Dry Dock Company, was among those lost 
on the Lusitania, which was torpedoed and sunk on May 7. 
Mr. Hopkins was born at Glen Falls, N. Y., September 7, 
1871, and in 1892 was graduated with high honors at the 
Rensselaer Polytechnic Institute. In the same year he was 
appointed to a position in the Bureau of Construction and 
Repair, Navy Department, Washington, D. C. Eighteen 
months later he became a member of the staff of Naval 
Constructor J. J. Woodward, U. S. N., who was the first 
superintending constructor assigned to duty at the works 
of the Newport News Shipbuilding & Dry Dock Company. 
In the summer of 1897, Mr. Hopkins was assigned to the 
Graduate School of Naval Architecture at the United 
States Naval Academy, Annapolis, Md., where he was an 
instructor and lecturer on naval architecture and ship con- 
struction. During the Spanish war he was assigned to the 
naval station at Key West, Fla., where he was in charge of 
all the construction and repair work for the blockading 
fleet operating in Cuban waters. While engaged in this 
work Mr. Hopkins received an offer from the late W. A. 
Post, then general superintendent of the Newport News 
Shipbuilding & Dry Dock Company, to act as his personal 
assistant at the Newport News yard. Mr. Hopkins ac- 
cepted this offer and, when in 1905 Mr. Post was made 
general manager of the company, Mr. Hopkins was ap- 
pointed assistant general manager. In 1911 Mr. Post be- 
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came president of the company, on account of the death of 
C. B. Orcutt, and Mr. Hopkins was made manager. Upon 
the death of Mr. Post, in February, 1912, Mr. Hopkins was 
elected vice-president and became chief executive officer 
of the company with headquarters in New York. His elec- 
tion to the presidency of the company, in March, 1914, was 
recognized as a well-earned tribute to his ability and iis 
devotion to the interests committed to his care. All who 
knew Mr. Hopkins held him in the highest esteem. Gifted 
with a keen mind and a strong will and personality, his 
education and training eminently fitted him for the posi- 
tion of responsibility and leadership which he filled so ably. 


SELECTED MARINE PATENTS 


The publication in this column of a patent specttication does 
not necessarily imply editorial commendation. 


American patents compiled by Delbert H. Decker, Esq., reg- 
istered patent attorney, Millerton, N. Y. 


1,121,568. KARL OSCAR LEON, OF NEW YORK, N. Y., ASSIGN- 
OR TO LEON STEERING DEVICE COMPANY, OF BROOKLYN, 
NEW _ YORK, A CORPORATION OF NEW YORK. MEANS FOR 
AUTOMATICALLY STEERING TORPEDOES OR THE LIKE. 


Claim 1.—In a torpedo, the combination of a steering device, a gyro- 
scope connected to the said steering device so as to normally retain the 
course of the torpedo, receivers sensitive to vibrations of the surrounding 
medium, connections between the said receivers and the steering device, 
and means controlled by the said receivers for disconnecting the gyro- 


scope from the steering device when a receiver is actuated. Eleven 
claims. 
1,122;794. AUGUST T. NELSON AND CHARLES A. KILA- 


WITER, OF MILWAUKEE, WISCONSIN, ASSIGNORS TO AUTO- 
MATIC STEERING CO., OF MILWAUKKEE, WISCONSIN. AU- 
TOMATIC STEERING DEVICE. 


Claim 1.—An automatic steering apparatus comprising a compass- 
card, a contact finger carried thereby, a rotary adjustable head in axial 
alinement with the compass-card and above the same, a mercury-containing 
pot carried by the head in axial alinement with said compass-card, a 
downturned and extending from the contact-finger into the pot, arms 
carried by the head, contact members in connection with the arms. for 
engagement with the contact-finger, means for adjusting the arms in or 
out with respect to the head axis, and means for spreading or contracting 
the arms with relation to each other. Four claims. 


1,123,982. DREDGE. 
WASHINGTON. ; 

Claim 1.—In a dredge, a ladder bracket; a bearing slidable therein; 
abutment members interengaged with the bracket for sliding movement; 
springs intersposed between the abutment members and the bearing; and 
adjustable elements in the bracket engaging the abutment members. 
Three claims. : 


BENJAMIN BERNARD, OF SEATTLE, 


1,124,752. GOVERNOR FOR AUTOMOBILE TORPEDOES. 
FRANK M. LEAVITT, OF SMITHTOWN, NEW YORK, AS- 
SIGNOR TO E. W. BLISS COMPANY, OF BROOKLYN, N. Y., A 
CORPORATION OF WEST VIRGINIA. 


Claim 8.—An automobile torpedo having a source of compressed fluid, 
an engine, and an intervening reducing valve, combined with a speed 
governor comprising a rotor geared to the engine, governor arms 
carried by said rotor and adapted to fly out under centrifugal force, 
a stationary member having bearings for said rotor and comprising a 
casing inclosing said rotor, a spring-pressed part movable in said sta- 
tionary member, and connections between said part and said governor 
arms. Nine claims. 


1,129,376. WRECK-LIFTING DEVICE. ALFRED R. BISSETT, 
OF VANCOUVER, BRITISH COLUMBIA, CANADA. 


Claim 6.—A wreck lifting device, comprising the combination with a 
floatable vessel having along each side a series of flanged metal shoes 
each shoe curved to an ample radius and securely bedded on the deck 
reinforcing timbers of the vessel the shoes of one side in transverse aline- 
ment with those of the other, a windlass on each side of the middle 
line of the vessel between each pair of shoes, a flexible line connected 
to one of each pair of windlasses and passing over the shoe on the oppo- 
site side of the vessel and down to and under the submerged wreck and 
up and over the other shoe of each pair to the other windlass of each 
pair, a clamp securing each flexible line to itself where it parallels itself 
between the windlasses, a grooved plate between each rope and the deck 
timbers of the vessel and opposed wedges between the plate and the deck 
(imbers. Seven claims. 


1,129,322. HOPPER-SCREEN DEVICE. CHARLES @ WEST, OF 
MANITOWOC, WIS., ASSIGNOR TO MANITOWOC SHIP BUILD- 
ING AND DRY DOCK COMPANY, OF MANITOWOC, WIS., A 
CORPORATION OF WISCONSIN. 


Claim 2.—In a sand barge of the type wherein clam shell or similar 
unloading devices are designed to be employed for unloading the hopper 
contents, the combination of the said containing hopper, means for con- 
ditioning the load therein comprising a tubular suction screening device 
disposed horizontally adjacent the juncture of hopper frame members, 
and a foraminous screening plate disposed in the path of travel of said 
unloading devices to extend in a protecting relation over said device and 
intermediately of the said frame members, said plate forming a_ part 
of said conditioning means and constructed and arranged to hold the 
bulk of the load away for the said device. Two claims. 
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British patents compiled by G. F. Redfern & Company, 
chartered patent agents and engineers, 15 South street, 
Finsbury, E. C., and 10 Gray’s Inn Place, W. C., London. 


2,768/1914. IMPROVEMENTS IN THE LAYING OF MAG- 
NESITE COMPOSITIONS ON SHIPS’ DECKS, BULKHEADS, OR 
OTHER METALLIC SURFACES. H. MERRYLEES, SUTTON 
LODGE, CHESTER. 


An improved method of laying magnesite compositions on ships’ decks, 
bulkheads or other metallic surfaces, which consists in first covering the 
surface with a layer or layers of textile or the like material which is 
waterproofed by a thin rubber solution, and then secured to the surface, 
the magnesite covering being laid over the textile material. 


3,262/1914. IMPROVEMENTS IN THE BEARINGS FOR THE 
BOTTOM TUMBLERS OR LADDER ROLLERS OF BUCKET LAD- 
DER DREDGERS. W. SIMONS & CO., LTD., LONDON WORKS, 
RENFREW, SCOTLAND. 


The invention relates to the bearings for the bottom tumblers, or lad- 
der rollers of bucket ladder dredgers of the type provided with means for 
retaining lubricant between the wearing faces and for excluding sand 
and water. According to the invention, a duct is provided for lubri- 
cating leading to the point of contact of a wearing plate at each end of 
the tumbler, revolving with the tumbler, and with a bush rotatable on 
the stationary tumbler shaft and a wearing plate on the bearing member 
carried by the ladder frame, so that the faces of these plates which take 
up the wear due to end thrust are efficiently lubricated. 


3,995/1914. IMPROVEMENTS IN FLUID PRESSURE APPA- 
RATUS FOR OPERATING BULKHEAD AND OTHER DOORS. J. 
STONE &‘€O:, LTD., DEPTFORD; F: J. PIKE AND H. NEVILLE. 


Relates to fluid pressure apparatus or systems for operating bulkhead 
and other doors, comprising a source of fluid pressure connected with a 
pressure main, and door operating cylinders connected with the pressure 
main through respective valves, the valves being so constructed and 
connected up that the presence of fluid pressure in the pressure main, 
causes such valves to assume a position in which the pressure fluid is 
distributed for causing the rams to close the doors and maintain such 
doors in the closed position. 9 


7,078/1914. IMPROVEMENTS IN DAVIT HEAD PINS. GC. 
NDELAHAY, 3, QUARRENDON ST., PARSON’S GREEN, LONDON. 


The invention consists of a davit head pin so fitted with ball-bearings 
as to be non-sticking when swinging out boats at sea on board ship. 
The advantage of this pin is that it may be fitted to any ordinary davit 
by knocking out the old pin and replacing same with the new one. 


7,283/1914. IMPROVEMENTS IN LOGS AND STREAM INDI- 
Are W. CORNELIS, STADHOUDERSLAAM, 67, UTRECHT, 


This invention relates to logs and stream indicators by which jerks are 
imparted to a filament or wire to which a rotating member is attached. 
This is effected by the rotating member after a certain number of revo- 
lutions, by bringing a spring under tension and then at once releasing 
the spring, or by momentarily augmenting the resistance of the water. 
The filament wire does not rotate, but simply transfers the jerks given 
by the said member to the vessel, where they may be registered by a 
mechanism, or be felt by hand. As the jerks occur regularly after a 
determined number of revolutions of the rotating member the lapse of 
time between two successive jerks therefore indicates the rate of travel 
of the vessel. 


8,083/1914. IMPROVEMENTS IN AND RELATING TO MA- 
CHINERY FOR THE PROPULSION OF SHIPS. W. D. McLAREN, 
G. M. WELSH, 124 ST. VINCENT ST., GLASGOW, SCOTLAND. 


Relates to an arrangement of ship propelling machinery consisting of 
a reciprocating steam engine driving one propeller shaft direct, and ex- 
hausting to a high speed, low-pressure steam turbine driving another 
propeller shaft through the agency of a pinion and spur wheel in a 
known manner. The particular feature of this invention is, however, 
that the propeller shaft actuated by the turbine is co-axial with, and 
forms a sleeve on, the propeller shaft driven by the reciprocating engine 
and runs in a contrary direction thereto. The vessel is thus driven by 
adjacent propellers running in contrary directions. 


14,473/1914. AN IMPROVED APPARATUS FOR SIGNALING 
AND RECORDING THE COURSE STEERED BY A VESSEL. R. 
S. O’NEIL, 39, EASTCHEAP, LONDON. 


This invention relates to an improved apparatus for signaling and re- 
cording the course steered by a vessel, and has for its object to provide 
means whereby the position of the rudder of the vessel will be auto- 
matically signaled and the course steered by the vessel automatically 
recorded. The invention consists broadly in the provision of semaphore 
signals associated with the rudder and carrying electric lamps or other 
means of illumination for use at night, so arranged that when in the dis- 
play position the lamps will be illuminated. The semaphore arms will 
be visible in daylight, and the lamps carried by them will be visible at 
night. The semaphore arms aforesaid are by means of suitable mechan- 
ism so associated with the rudder movements that when the position of 
the rudder is altered the fact will be automatically signaled. A further 
feature of the invention is in the provision of a recording mechanism 
also associated with the rudder movement which will give a graphic 
record of the rudder movements, and as a consequence a record of the 
course steered by the vessel. 


2,509/1914. IMPROVEMENTS IN SUBMARINES OR_ SUB- 
MERSIBLE BOATS. SWAN HUNTER & WIGAM RICHARDSON, 
LTD., WALLSEND SHIPYARD, WALLSEND-ON-TYNE. 

Consists of a submarine having a stern provided with horizontal or 
diving rudder or rudders and propellers with its shafts and bearings 
characterized in that the propeller shaft bearings are located aft of the 
propeller or propellers and the propeller shaft bearing supports are used 
for supporting the horizontal or driving rudders. 


6891/1914. IMPROVEMENTS IN ACETYLENE GENERATORS 
FOR USE ON BUOYS, LIGHTSHIPS AND THE LIKE. €. W. 
SCOTT, LANSDOWNE BRAY, COUNTY WICKLOW, IRELAND. 


According to the invention, the separate expansion chamber is cut 
off from communication with the external water during the time that 
the regular automatic action of the generator is proceeding, thereby 
completely eliminating any loss of illuminant due to the solution of 
gas in the water within these chambers, and the continual replacement 
of such gas- impregnated water by unimpregnated water from the outside. 
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Vol. XX 


By a vote of more than eight to 


Government-Owned 


; one, over six hundred trade organi- 
Ships Opposed a 


zations in the United States have 
expressed their opposition to Government ownership and 
operation of steamship lines in the overseas trade. This 
vote was in response to a referendum submitted by the 
United States Chamber of Commerce to affiliated organi- 
zations throughout the country to determine the sentiment 
of business men relative to four proposed methods of aid- 
While the vote was 
eight to one in opposition to Government ownership and 


ing the American merchant marine. 


operation of merchant vessels, it was thirteen to one 
On 
the other hand, the question of subsidies from the Govy- 


against Government ownership and private control. 


ernment to offset the difference in cost of operation of 
vessels under the American and under foreign flags was 
approved by a vote of three to one, while subventions from 
the Government to establish regular mail and freight 
steamship lines to countries in which the commercial in- 
terests of the United States are important and to Ameri- 
can dependencies were approved by a vote of nearly fif- 
teen to one. If this vote indicates nothing else, it shows 
that the business men of the United States are becoming 
alive to the importance of securing legislation for the 
upbuilding of the American merchant marine in the for- 
eign trade. It is seldom that a referendum vote of this 
kind is called for by the National Chamber of Commerce, 
and to find that the sentiment of its constituents is utterly 
opposed to any form of Government ownership in marine 
transportation should give the present administration 


cause to carefully reconsider its policy in this direction. 


F : After nearly three years’ service as 
Experience with Z J 


; chief engineer of one of the earlier 
Diesel Motors ) 


large Diesel-engined tank ships, a cor- 
respondent gives in this issue an account of the difficulties 
and troubles which he experienced in operating this type 
of machinery. That considerable trouble should be expe- 
rienced with early installations of marine Diesel engines 
was to be expected. Reliable accounts, however, of just 
what such troubles consisted of, and how they were over- 
come, are seldom made public. In the instances cited by 


the engineer in this issue, the defects and breakdowns were 
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by no means as serious as might be expected, and simple 
Ad- 


vances are continually being made in the perfection of de- 


remedies were sufficient to entirely overcome them. 


tails of such engines, and the successful designs of marine 
Diesel engines are fast winning a deserved reputation for 
reliability. We agree with our correspondent that Diesel 
motors for marine work will be greatly simplified in the 
future. As experience is gained, mistakes will be avoided 


and further development will proceed along sound lines. 


B Stat ae 
Nees eseree etter coast defenses, a definite military 


Wineredl and naval policy, a budget system for 


appropriating money instead of the pres- 
ent “pork barrel’ method, an effective mobile regular 
army, better Government support for the National Guard, 
and the creation of an organized army and navy reserve 
are among the platform planks upon which the recently 
organized Security League is sending out an appeal for 
public support. It is the present plan of the League to 
make national defense an issue at the coming session of 
Congress, and with this object in view branches of the 
League are being organized all over the country, espe- 
cially in the districts of opposition. In so far as this ap- 
peal relates to the establishment of a naval reserve, navai 
officers and men in the merchant marine have long been 
fully aware of the necessity for such an organization. 
Recent laws enacted by Congress provide for a naval re- 
serve composed of men who have served in the navy, but 
in addition to this there is an even greater need for a 
thoroughly organized naval reserve composed of the men 
in the merchant marine. The requirements of a naval 
auxiliary fleet are far greater than generally appreciated, 
both as to the number of men and the number of ships of 
various classes. To meet this need a naval reserve should 


include every able-bodied American seaman and officer. 


Submarines of the United States Navy are 
Modern : 


: of two general types, the Lake and the 
Submarines 4 


Holland. 
inventor of the Lake type, contributes the first installment 


In this issue Mr. Simon Lake, the 


of a remarkable series of articles on “Modern Submarines 
and Submarine Appliances in War and Peace.” Begin- 


ning with a statement of the present position and impor- 
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tance of the submarine, and the possibilities of its future 
development, a brief description is given of some of the 
early submarines, and the lessons learned from them 
which have been applied in modern development. In the 
following issues the author will take up modern sub- 
marines, explaining the principles of construction and 
operation, and giving a detailed description of the motive 
power for surface and submerged navigation and of aux- 
iliary machinery and armament. The types of submarines 
in different navies will be compared and the vital question 
of their effect on the “control of the sea” will be dis- 
cussed, as well as some speculations as to the future type 
of surface vessel to avoid the submarine peril, and as to 
the submarine’s “answer.” 

While public attention for the last few months has 
been focused upon the operation of submarines in warfare, 
few have realized the splendid opportunities which await 
the development of submarine vessels in peaceful pursuits. 
That some of the early inventors of this type of vessel 
had in mind their possibilities for submarine exploration 
is evident from the ideas worked out in their design. 
The usefulness of the submarine is by no means limited 
to naval warfare, for, as suggested by Mr. Lake, under- 
water boats are feasible for transportation between ice- 
bound ports, hydrographic work, scientific investigations 
of sea coast bottom conditions, recovery of foodstuffs, 
wrecking and recovery of lost cargoes, dredging opera- 
tions and the recovery of minerals, asphalts, fertilizers 
and the like, as well as for improving waterways, the con- 
struction of submarine tunnels, and for use in connection 
with the pearl, sponge and coral industries. The develop- 
ment of submarine boats and submarine appliances for 
such purposes will undoubtedly mark a new era in the 
progress of marine engineering. 


“I Told You So!” 


In our issue of November, 1913, we referred to the 
question of tolls in the Panama Canal as follows: 

“Tt is not often that INTERNATIONAL MARINE ENGINEER- 
ING deviates from its text of engineering in the marine 
field, but the United States Government has so bungled 
the subject of tolls in the Panama Canal that we feel it a 
duty to protest. A thoroughly scientific manner of assess- 
ing tolls was presented to the Congressional Committee 
having the subject in charge and also to the President of 
the United States, but for some reason unknown to the 
public the old unreliable method of basing tolls on net 
tonnage was adopted. Net tonnage means little, if any- 
It is like 
figures which cannot lie as much as the man who uses 


thing, depending upon the man who uses it. 
them. Net tonnage works an injustice to some people 
and gives other people more than they are entitled to, es- 
pecially if they wish to be tricky. Instead of simplifying 
the assessing of tolls it complicates it. The policy adopted 
by the Government opens the door to fraud upon the 


Government and the shipowner. Instead of being honest 


INTERNATIONAL MARINE ENGINEERING 


JULY, I915 


and perfectly fair to both sides, it deliberately drives ship- 
builders and shipowners to subterfuge and petty trickery 
The action taken by the United 
States Government is a serious reflection upon American 


to get around the law. 


engineering ability and a great step backwards in these 
days of scientific attainments.” 

The authorities are already having a great deal of 
trouble in deciding upon what tolls to charge for deck 
loads of lumber and other loads that do not come under 
the general rules. While those officiais who are respon- 
sible for assessing tolls are trying to decide upon what and 
how many exceptions shall be made to the general rules, 
shippers are complaining bitterly of excessive overcharg- 
ing and threatening to appeal to the courts for protection. 
How simple it would have been to have adopted the block 
displacement system! Then there could not be any ques- 
tion as to how to assess tolls for deck loads of lumber or 


any other loads. 


Pernicious Regulation 


The Federal administration in Washington seems to 
have become obsessed with a desire to regulate every- 
thing. From our point of view it is not necessary to 
refer to the attempts that have been made to regulate 
various lines of business, or to the enormous expense 
these forms of regulation have caused the Government, 
but it does interest us to mention the attempt to regulate 
the merchant marine by the signing of the so-called Sea- 
men’s Bill. No outrage has been perpetrated on any 
struggling industry during the past half century that ap-. 
proaches this villainous bill. It has already caused the 
largest fleet of vessels flying the American flag in the 
overseas trade to haul down the flag, and undoubtedly 
With this horrible example 


before it, the adminstration now contemplates regulating 


other fleets will follow suit. 


motor boats, and a hearing regarding this proposed regu- 
lation was held in Washington on June Io. 

The 
first was to the effect that all small undocumented vessels 


The proposal was divided into three paragraphs. 


navigated by machinery should be numbered and the name 
and address of the owner registered in the custom house. 
Few people realize that among the vessels of this type 
there are somewhere between 200,000 and 400,000 boats 
of 20 feet or under which are occasionally, or always, pro- 
pelled by outboard motors. It is not unusual for a man 
to own a motor and hire a rowboat which at one time is 
a motor boat and perhaps an hour or so later may be a 
rowboat. To attempt to enforce a law of this kind will 
cost a very large amount of money. Furthermore, such 
a law cannot be enforced, as there will be thousands of 
motor boats run by people in regions a long distance from 
custom houses. Their owners would very likely not learn 
of the existence of such a law, or, if they did know of it, 
they would pay no attention to it. 

The second paragraph related to the inspection of the 


hulls and the general condition of the engine of motor 
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boats carrying twenty or more passengers for hire. To 
attempt to enforce this would cost the United States Gov- 
ernment hundreds of thousands of dollars, and it would 
require many more inspectors than the Steamboat In- 
spection Service now employs to inspect steam vessels. 
No one knows how many motcr boats would come under 
this classification, but there must be many thousands of 
them, as the report of the Commissioner of Navigation 
for 1905 estimated that 7,500,000 passengers were carried 
in these boats during the year. If such a law were en- 
acted, it would work great injustice on thousands of these 
motor boat owners, especially upon the men who have no 
money to visit the nearest custom house, unless it is within 
a few hours’ sail, and to whom the expense of making 
a long trip would be really prohibitive. These men would 
be compelled either to give up the little business upon 
which their livelihood depended, or to evade the law, if 
they happened to know that such a law was in force. 

The third paragraph refers to these same boats for 
carrying passengers, and requires that all operators shall 
be licensed by the Steamboat Inspection Service as to 
their knowledge of the rules of the road, ability to dis- 
tinguish colors, general knowledge of motors, and the 
navigation of waters in which the vessels are to be used. 
Such a law as this cannot possibly be enforced, and, even 
if it could be, it would work a great injustice to thousands 
of these motor boat owners. Suppose a man in some re- 
mote part of Maryland, or on some river in Texas, or in 
almost any one of the large States on the sea coast, is 
running a boat which comes under this classification. To 
compel him to make a trip, especially when it is a long 
one, to the nearest inspectors for the purpose of having 
the hull of his boat inspected, and to take an examination 
as to his ability to run his boat, would probably cost him 
more money than he could make out of his boat in an 
entire season. We doubt if this law could be even par- 
tially enforced at an expense of less than $500,000 (£102,- 
500) a year. Add to this expense the cost of registering 
all motor boats at custom houses, and we feel confident 
that the Commissioner of Navigation will find that he 
is running into an expense pretty close up to $1,000,000 
(£205,000) a year; and this at a time when we are paying 
war taxes and the government is finding it difficult to pay 
its present running expenses. 

The main reason given for desiring to have these pro- 
posals enacted into law is because the motor boat act of 
1910 cannot be enforced as it is at present worded. To 
quote from the statement : 

“During last year in the harbor of New York, 607 
violators of the law were discovered. Of the offenders 
in ‘these cases, not less than 25 percent gave fictitious 
names and addresses.” 

In order to make it possible for the authorities to 
punish this 25 percent of the violators of the law, the gov- 
ernment proposes to penalize 500,000 to 800,000 motor 
boat owners. Instead of spending this large amount of 
money and inflicting such injustice on motor boat owners, 
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the law of 1910 should, if necessary, be changed to give 
authority to those who search for violators of the law 
to make arrests. Ifa man were to give a name that was 
supposed to be fictitious, and could not prove that he had 
given the correct name, it would be a very simple matter 
to seize his boat and tow it to the nearest custom house, 
or wherever such a violator of the law should be taken. 
The arrest of a few such individuals would do much more 
toward enforcing the law than the expenditure of a million 
dollars in an attempt to enforce a new law which in itself 
would be unjust and unenforceable. 

We urge the authorities to make a greater effort to 
enforce the present law before putting more laws on the 
statute books. It is wholly unnecessary to penalize hun- 
dreds of thousands of innocent motor boat owners in an 
attempt to catch 152 lawbreakers. The enormous expense 
of the proposed undertaking is unwarranted. Most impor- 
tant of all, the government authorities should stop regu- 


lating things that do not need regulating. 


The Second Largest Merchant Marine 
in the World 


In a statement on page 237 of our issue for June we 
inadvertently referred to the American merchant marine 
as the third largest in the world. This is an unfortunate 
merchant marine had 
nearly twice the tonnage of the German: merchant marine 


misstatement, as the American 


a year ago, and, with the destruction of German tonnage 
during the war, which will probably approximate 1,000,000 
tons, the American merchant marine will shortly have 
more than twice the tonnage of the German merchant 
marine. 

In his annual report for the fiscal year ending June 30, 
1914, the Commissioner of Navigation states: 

“On June 30, 1914, the merchant marine of the United 
States, including all kinds of documented ships, comprised 
26,943 vessels of 7,928,688 gross tons.” 

In addition to the vessels documented by the Federal 
government, there are countless vessels aggregating thou- 
sands of tons plying exclusively in waters within State 
boundaries, and these are documented only under State 
authority. 

The unfortunate statement in our June number was 
taken from figures quoted in Lloyd’s Register of Ship- 
ping for 1914-1915, which gives the American merchant 
marine credit for only 3,174 vessels of a total tonnage of 
5,368,194. The Bureau Veritas is even more negligent in 
reporting the tonnage of the American merchant marine, 
and the figures seem more inconsistent, as it gives us 
credit for 4,096 vessels of only 3,476,637 tons. 

Since the report of the Commissioner of Navigation 
was issued, considerably over 500,000 tons of vessels have 
come under the American flag under the act of Congress 
of last August, and a very large tonnage will shortly be 
added to the merchant marine owing to the large number 
of vessels now under construction throughout the country. 


Modern Submarines in War and 


Peace 


Present Status of the Submarine and Its Future Possibilities— 
Early Submarines and Lessons Applied to Modern Development 


BY SIMON LAKE * 


The submarine torpedo boat is just emerging from its 
swaddling clothes and beginning to speak for itself. Its 
progress and development have been retarded for many 
years by the lack of appreciation of its possibilities on the 
part of those who have had the planning of naval pro- 
grams. Such men have been for the most part men of 
ripe years and experience, and perhaps because of these 
years of experience, they have become “ultra conserva- 
tive’ and have been inclined to “scoff” at or doubt the 
capabilities of any new device until it has been “tried out” 
by the “fire” of actual experience. 

In studying the history of the development of the sub- 
marine, the author has been impressed by the showing 
made by Dr. David Bushnell, an American inventor and 
graduate of Yale in the class of 1775, who nearly sank the 
Eagle in New York harbor during the Revolutionary war 
by the use of his little one-man-powered submarine, the 
American Turtle. The author has also been impressed by 
the work of another American inventor, Robert Fulton, 
the man who made the steamboat a success. In England 
in the presence of William Pitt, then chancellor, and a 
large number of spectators, Fulton blew up a brig by 
exploding a mine which he had placed under her bottom 
by the use of his submarine beat. Both of these inventors 
were discouraged and were refused the necessary assist- 
ance to enable them to further develop their ideas regard- 
ing submarines, although they had undoubtedly shown 
that there were great possibilities in the underwater type 
of vessel. 

The author believes that it is the lack of imagination 
on the part of the average successful business or profes- 
sional man that makes him unable to recognize the pos- 
sibilities of new devices until they have been tried out in 
practice. It needs an imagination to become an inventor 
or creator of new things. Notwithstanding the fact that 


* Member of Institution of Naval Architects (England), Schiffbau- 
technische Gesellschaft (Germany), Society of Naval Architects and 
Marine Engineers (United States) and American Society of Mechanical 
Engineers. 


the problem of submarine navigation has been successfully 
solved for the past fifteen years, it has only been within 
the past two years that any great naval authority has un- 
qualifiedly endorsed submarines as being of paramount 
importance in naval affairs. 

Admiral Sir Percy Scott, in a “strong” letter to the 
London Times a short time previous to the beginning of 
the present war, stated: 

“The introduction of the vessels that swim under water 
has, in my opinion, entirely done away with the utility 
of the ships that swim on top of the water.” 

He stated further: “If we go to war with a country 
that is within striking distance of submarines, I am of the 
opinion that that country will at once lock up their dread- 
noughts in some safe harbor and we shall do the 
SAVING 6 6 c 

“T do not think the importance of submarines has been 
fully recognized, neither do I think that it has been realized 
how completely their advent has revolutionized naval war- 
fare. In my opinion, as the motor which has driven the 
horse from the road, so has the submarine driven the 
battleship from the sea.” 

Sir Percy Scott is, however, himself an inventor, and of 
course must have an “imagination” because he is the man 
who invented the “spot” method of gun firing which has 
enabled gunners to increase their efficiency several thou- 
sand percent in making hits. 

Sir Conan Doyle, the celebrated novelist, had sufficient 
imagination to prophesy with such accuracy as to make 
his story seem almost “uncanny” as to what is actually 
taking place now around the coast of England in the 
carrying out of Germany’s “submarine blockade.” Mr. 
R. H. M. Robinson, a former United States naval con- 
structor, who has had charge of the design of all of the 
United States dreadnoughts and the latest destroyers, re- 
cently stated in an article in Harper's Weekly, in refer- 
ence to the possibility of protecting the underwater body 
of a ship from torpedo attack: “Several propositions have 


Fig. 1.—Russian Submarine Kaiman Making a Surface Run in the Gulf of Finland 
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Fig. 2.—The Kaiman Submerging in Rough Weather 


been advanced as to protecting the underwater part of the 
hull against torpedo damage. A favorite proposition is 
underwater armor. You can take it from me that such 
a proposition of underwater armor, at least externally 
applied, is absolutely futile.” 

Experiments have shown that a mine of sufficient power 
properly placed under a ship will exert sufficient force to 
break her in two. The force of an explosion goes in the 
direction of least resistance, and owing to the fact that 
water is practically incompressible, the line of least re- 
sistance is always upwards. Assume that it were possible 
to build a floating structure of sufficient strength to resist 
rupture of its plates, in that case the entire structure 
would probably be blown bodily out of the water. 

The inventors of submarines, therefore, in the light of 
the opinion of high authorities and of what is happening, 
are justified and may perhaps be pardoned if they say, 
“T told you so.” 

INTERNATIONAL MARINE ENGINEERING has asked the 
writer to tell something more about the future possibilities 
of the submarine boat and has expressed the opinion that 
“now that they have made good” those interested in ship- 
ping will be able to “see” with the “seeing eye” other 
possibilities of the submarine, if their attention is called 
to them. In preparing these articles, therefore, I may 
make claims for submarines that have not yet been pub- 
licly proved by actual performance, and such claims may, 
therefore, appear to many to be as visionary as the capa- 
bilities of submarines appeared to be until within the 
last few months Lieutenant Weddigen of the German 
navy shocked the conservatives and put the submarine 
in its proper place by sinking, single-handed, three cruisers 
within one hour of each other. I shall be careful, how- 
ever, not to make any claim for submarines that is not 
warranted from experiments actually made or from cal- 
culations based upon experiments actually made during the 
author’s twenty-two years’ continual study and experience 
in designing and building submarine boats and submarine 
appliances in the United States and abroad. 


Future POSSIBILITIES OF THE SUBMARINE 


My study of the capabilities of submarines has led me 
to believe that these vessels have a greater destiny, in 
that they will be the means of bringing about a perma- 
nent peace between maritime nations. I do not believe 
that one country can invade another country by sea where 
submarines exist. Neither do I believe that when the 
submarine reaches its full development any maritime coun- 
try can carry on its commerce with other countries with 
surface ships on the high seas as long as it is in a state 
of war with any one country that possesses submarines. 


I believe that if the present war lasts two years longer 
the warring nations will have sufficient submarines in 
commission to demonstrate the submarines’ capabilities 
as “peace promoters” and that there will never be another 
great war between maritime nations. These statements 
may seem “too good to be true,’ but the author is not 
alone among inventors in taking this view of the wonder- 
ful possibilities of the submarine in this respect. Robert 
Fulton’s letter referring to his experiments in submarine 
warfare, said: “All my reflections have led me to believe 
that this application of it (the use of the mines placed by 
submarines) will in a few years put a stop to maritime 
wars, give that liberty on the seas which has been long 
and anxiously desired by every good man, and secure to 
Americans that liberty which will enable citizens to apply 
their mental and corporeal faculties to useful and humane 
pursuits, to the improvement of our country and the hap- 
piness of the whole people.” 

Mr. John P. Holland years ago called attention to the 
important fact that “submarines cannot fight submarines.” 
This is a true statement simply because they cannot see 
or locate each other when submerged. It is impossible to 
fight with an unseen opponent under the seas. 

The submarine is unique in that it is the first weapon 
that does not become obsolete by building a superior 
weapon of the same type. The contest between speed 
of ship and range of guns and between guns and armor 
has been going on ever since the gun was invented. Size 
and speed of ship and range of gun, and speed of pro- 
jectile, have been constantly increased so that the latest 
ship will be able to stand off at a distance out of range 
of the earlier ships armed with guns built, perhaps, only 
a year or so before, and deliberately destroy the earlier 
ship without danger to herself. This early decay does not 
apply to the submarine for defensive purposes. Any sub- 
marine vessel that is capable of being maneuvered under 
water and is fitted to carry and fire Whitehead torpedoes 
or to plant a mine’ is an exceedingly dangerous craft to 
surface ships no matter how large or powerful such sur- 
face ships may be. The present war has shown that a 
Whitehead torpedo exploded beneath a battleship will 
cause that battleship to founder in a few minutes. 

Naval architects and engineers the world over have 
been trying to find some means of protecting the battle- 
ship. I shall tell of these efforts in a later article, but I 
believe that it will never be possible to protect the heavy 
armored battleship from submarine attack. If surface 
warships are to survive they must be of an entirely new 
type. 

The present relation of the submarine and surface vessel 
may be summed up as follows: 
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The submarine has shown its superiority over any type 
of surface vessel when within torpedo range. 

The surface vessel has shown its superiority only in 
its ability to “run away” from the submarine, and in the 
fact that it is equipped with more reliable machinery. 

The submarine has, during the present war, already 
forced the abandonment of the close blockade and forced 
the fleets of the largest and most powerful maritime na- 
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of them were total failures. However, the cause of their 
failures is important, because it teaches us what to avoid. 
Practically all the early submarines were built secretly, 
and if failure resulted the vessel was abandoned and the 
results of such trials were not published, consequently the 
next designer was very apt to make the same mistakes. 
It was not until within the past decade that any general 
description of many of the early submarines was published 


Fig. 3.—Bushnell’s Submarine, The American Turtle 


tions to seek refuge behind mine-protected bases or else 
to keep constantly under way on the high seas, when in 
localities known to be frequented by sumbarines. It is 
one of the objects of the author to show how the present 
handicap of mine protection and superior speed in favor 
of the surface vessel may be overcome by the submarine 
of the future. 

To understand the great possibilities of the future sub- 
marine it is necessary to study briefly the principles of the 
submarine’s past development, so as to apply the lessons 
to our future designs, if these boats are to take the place 
they are rightly entitled to as the mainstay of our national 
defense system. 

Only a few of the many experimental submarines that 
were built previous to the beginning of the present cen- 
tury taught lessons of value, because the great majority 


and made available to students of the problem. The 
writer has been impressed in looking over the published 
plans and descriptions of many of the early submarines 
that many lives and much capital could have been saved 
had the results of the various experiments been published. 

The desire to navigate in the depths of the sea has 
possessed the minds of many men since the beginning of 
history, and several crude submarines had been devised 
in the attempt to solve the problem. However, it was 
not until the period of the war between England and her 
American colonists that any important progress was made. 

Bushnell’s little submarine, called the American Turtle, 
was built at that time. It took its name from its shape, 
which resembled the back shells of two turtles joined to- 
gether. From the rather complete description of this 
vessel contained in one of Dr. Bushnell’s letters, it has 
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Fig. 4.—British Submarine B 1 (Holland Type), a Sister Ship to B 11, That Recently Sank the Turkish Battleship Messudich in the 


Dardanelles. These Vessels Are Practically the 


Same as the C Type in the United States Navy 
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been found that this vessel was propelled by a screw 
propeller to obtain forward or reverse motion. It was 
ballasted in such a manner as to give the vessel great 
inherent stability. It had water ballast tanks which 
could be filled to give the vessel negative buoyancy, if de- 
sired, or to reduce the positive buoyancy so that the ves- 
sel could be readily drawn under water by another screw 
propeller which was operated by a vertical shaft extending 
through a stuffing box into the vessel. This submarine 
carried a mine on its back and provision was made from 
the interior of the vessel to attach the mine to the bottom 
of a ship at anchor so that the mine could be exploded 
by clockwork mechanism after the submarine had reached 
a safe distance away from the vessel. 


EXPLoiIT oF THE AMERICAN TURTLE 


With this vessel, a mine was placed under the bottom 
of the English frigate Eagle anchored in New York bay, 
but it drifted clear before the clockwork mechanism caused 
it to explode, otherwise the ship undoubtedly would have 
been destroyed. General Washington complimented Dr. 
Bushnell on having so nearly succeeded in his attempt to 
sink the ship. 

This submarine was undoubtedly a successful model. 
It had one important feature many designers have failed 


Fig. 5.—Robert Fulton’s Submarine 


to appreciate, and that was great inherent stability. 
Great stability in a submarine means the carrying out of 
the now popular maxim “Safety First.” Sufficient static 
stability is a guarantee that during all the maneuvering 
evolutions of a submarine she will always remain right 
side up and not dive into the bottom unless the hull is 
punctured or flooded at one end or the other. 

Bushnell’s model was not suited to high speed, but 
high speed was not essential in the days of the sailing 
ship. If this model had been developed further so that 
several men could have been used to operate the propeller, 
it should have given a good account of itself. 

Robert Fulton’s boat differed from Bushnell’s in its 
method of submerged control, which was by vertical and 
horizontal rudders at the stern. It also carried a collap- 
sible mast on which a sail could be spread for surface 
navigation. 

A Bavarian by the name of Bauer built a submarine in 
1850. Its method of control was by shifting a weight for- 
ward to dive and aft to rise. It was a flat-sided and flat- 
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decked vessel with comparatively thin plating and en- 
tirely unsuited to resist the pressure of the water at any 
considerable depth. It collapsed in the harbor of Kiel 
during one of its trial trips. Bauer kept his presence 
of mind, however, and when sufficient water had entered 
and raised the trapped air pressure inside of the boat equal 


Fig. 6.—Germany’s First Submarine; Built by Bauer, But Lost in 
Kiel Roads'in 1851; Located and Recovered in 1887 


to the pressure outside he opened the hatch and swam 
to the surface. This vessel remained partly buried in the 
mud where it collapsed until 1887, when it was located 
during the deepening of Kiel harbor and taken to Berlin, 
where it is now kept in the Museum of Oceanography as 
an exhibit of Germany’s first submarine. 

No further important advance was made in the art of 
submarine navigation until the period of the Civil War, 
when the Confederates built several small submarines 


Fig. 7.—Interior View of the First German Sub- 


marine, Showing Mechanism 


called Davids. One of these was called the Hunley aiter 
her designer. During her brief career she suffocated or 
drowned thirty-two men, including her designer. 

The author, during his early experiments with the 
Argonaut in 1898, received a visit from Colonel Charles 
H. Hasker, of Richmond, Va., who explained in detail 
the method of operating the Hunley. She was a cylin- 
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drical shaped craft about 30 feet long and 6 feet in diam- 
eter, with both bow and stern flattened to form a stem 
and sternpost, respectively. Water ballast compartments 
were located in either end of the vessel. She was pro- 
pelled by eight men, who turned the cranked propeller 
shaft by hand. These men sat on benches on either side 
of the shaft. She had the usual vertically hung rudder 
aft, and a diving rudder forward to incline her bow down 


Fig. 8.—Sketch of the Confederate Submarine Hunley 


for diving, or to raise her bow to bring her to the sur- 
face. However, she lacked longitudinal stability, and 
during her experimental trials twice dove head first into 
the bottom. She was located and recovered each time 
too late to save her crew, who had been thrown to the 
forward part of their operating compartment, where they 
died from suffocation, becatise they could not pump the 
vessel out when she stood on end. 


FaTAL TRIAL OF THE HUNLEY 


Notwithstanding these disheartening disasters, another 
crew volunteered to try her again, and Colonel Hasker, 
who was a lieutenant in the Confederate service, volun- 
teered as one of the crew. He stated that when the crew 
was made up they started out for a trial under the com- 
mand of Lieutenant Payne. On this trial she was trimmed 
down at the dock so that she possessed very little reserve 
of buoyancy, and while in this condition the gunboat 
Ettawan was asked to tow them out into the stream. 
As soon as the submarine gained headway she started to 
“sheer.” Lieutenant Payne attempted to throw the 
“bight” of the towing line off the hatch combing over 
which it had been placed to tow her. He became en- 
tangled in the line, and in his struggle to free himself 
his foot struck a prop placed under the diving rudder 
tiller, which threw the rudder into the diving position. 
She plunged head first to the bottom; Lieutenant Payne 
and Mr. Hasker escaped out of the’ forward hatch and 
two others escaped out of the after hatch. The other 
five members of the crew were drowned. 

The Hunley was raised again and fitted with a spare 
torpedo. On the night of February 17, 1864, Lieutenant 
Dixon succeeded in approaching, in an awash condition, 
the U. S. S. Housatonic, and sank her by exploding a tor- 
pedo under her bottom. The wave thrown up by the ex- 
plosion swamped the submarine (because her forward 
hatch was open) and again carried the submarine and her 
brave crew to the bottom, making a total of thirty-two 
men lost on this submarine, which, however. sank the 
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first man-of-war in actual warfare. The Housatonic was 
a fine new ship of 1,400 tons displacement. 

The lesson to be learned from the disastrous trials of 
this vessel was that sufficient statical stability should 
always be secured to prevent the vessel taking on an ex- 
cessive inclination due to shifting of water ballast or 
movement of crew. 

Another submarine built by the Confederates shows a 
much safer design. It is shown in Fig. 9 as the New 
Orleans submarine. According to the story told by a 
native of New Orleans this vessel was built during the 
Civil War to destroy the Northern ships. When the ves- 
sel was completed the designer thought it would be a 
fine performance to have the vessel plunge under water 
as she left the ways and make a short trip before coming 
to the surface. Accordingly, he instructed two of his 
most intelligent slaves how to operate the vessel when 
submerged. A large crowd assembled to witness the ves- 
sel’s launching. 


LAUNCH OF THE NEW ORLEANS SUBMARINE 


When they were ready to launch, the two negroes en- 
tered the submarine and closed the hatch cover. She was 
launched with good speed and disappeared according to 
program, but did not reappear. Although search was 
made for the vessel with sweep lines and grappling hooks, 
she could not be found. What became of her remained 
a mystery for many years until, during dredging opera- 
tions, many years afterwards, she was located half buried 
in the mud at the bottom of the harbor, and was raised. 
On opening the hatch the skeletons of the two slaves were 
found within. 

It is evident the designer miscalculated and made his 
boat so much overweight that she could not be given suf- 
ficient buoyancy by the means provided to bring her to 
the surface. From a study of the form of this vessel, she 


Fig. 9.—The New Orleans Submarine 


should have been very stable, and I am of the opinion 
that she could have been successfully navigated submerged 
had she been properly ballasted. 

During the years 1863 and 1864, Messrs. Bourgois and 
Brun brought out for the French navy the largest and in 
some respects the most completely equipped submarine 
that was produced during the nineteenth century. This 
was Le Plongeur, a vessel about 140 feet long, 10 feet 
depth and 20 feet beam, with a displacement of over 400 
tons. Her motive power was compressed air engines of 
80 horsepower. The compressed air was carried in air 
tanks at a pressure of 180 pounds per square inch. It is 
reported that the capacity of the air tanks exceeded 140 
cubic meters. 

Her submerged control system consisted of the usual 
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water ballast tanks for reducing the vessel’s surface buoy- 
ancy preparatory to submerging. The final adjustment 
of displacement was to be effected by means of cylinders 
which could be forced out through stuffing boxes to in- 
crease her displacement or withdrawn to reduce her dis- 
placement. It was hoped that by manipulating these cyl- 
inders she could be put in equilibrium with the water she 
displaced and that she could then be steered in any desired 


Conning lower 
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Therefore it is practically impossible to secure and main- 
tain a vessel in perfect equilibrium. The movement of 
the crew forward and aft, or the effect of the sea, which 
imparts a vertical motion to the water beneath the sur- 
face, all tend to destroy both trim and equilibrium to such 
an extent that many failures resulted in vessels of this 
type. 

Le Plongeur was no exception to this rule, because it 
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Fig. 10.—Longitudinal Section of the French Submarine Le Plongeur 


direction by the vertical and horizontal rudders placed at 
her stern. 

Theoretically this is an ideal method for submerged 
control, but in practice it works out badiy, especially when 
a vessel has little stability, for the reason that there are so 
many disturbing influences to cause the vessel to take on 
dangerous angles in “diving. If “free surfaces” exist 
in the water ballast tanks, the slightest change from a level 
keel causes the water to flow te the lower end of the bal- 
last tank. This is apt to augment still further the inclina- 
tion and cause the vessel to “dive’’ or, vice versa, to 
“broach.” The density of the water also varies, especially 
where fresh water rivers empty into salt water. At times 
quite different densities are found at various depths. The 
fresh water and salt water, instead of rapidly “mixing,” 
seem to have a tendency to remain in “strata” which ex- 
tend, in some cases, considerable distances off shore. 


was found impossible to conrol her depth when running 
submerged, and she would either “dive” into the bottom or 
“broach” to the surface. One report stated that even in 
depths of 30 feet she would make progress “by alternately 
striking the bottom and then rebound to the surface like 
an elastic india rubber ball.” 

One other novel feature introduced in Le Plongeur was 
an “escape boat,” which was carried on top of the main 
hull, to which it was secured by bolts. A double hatch 
connected the submarine and the “escape boat” together. 
In case the submarine became disabled or entangled in 
wreckage and could not be brought to the surface, the 
crew could enter through double hatches into the escape 
boat, secure the bottom hatch and by turning the securing 
bolts from the interior release the escape boat and ascend 
to the surface. . 

Mr. O. S. Halstead, of Newark, N. J., completed in 


Fig. 11.—British Submarine No. 3 Passing Nelson’s Old Flagship Victory. 
Adder and Moccasin 


This Submarine is of the Holland Type, Similar to the U.S. 


2092 


1866 a submarine vessel, on which the U. S. Govern- 
ment made partial payment. This vessel is known as 


the Intelligent Whale, and is now installed, 2s a perma- 
nent exhibit, on the Green at the Brooklyn Navy Yard, 
The vessel had a vertical and horizontal rud- 
According to 


New York. 
der at the stern for submerged control. 
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The contract specified certain conditions to be fulfilled 
before the final payment was to have been made, one of 
which was that Halstead should “write out fully and de- 
scribe, without reservation, all the inventions, secrets and 
contrivances necessary to enable any competent person or 
persons to operate and manage said boat as contemplated, 


Fig: 12.—Fenian Ram, the First Holland Submarine Boat (1877). Sketch Made by Simon Lake After 
Measuring the Boat at New Haven, Conn. 


official reports she must have functioned fairly well when 
submerged. 

One of the features of this vessel consisted in its abil- 
ity to be converted into a divitig bell when resting on the 
bottom. A large trap door was arranged in the bottom 
of the vessel. After filling the whole interior of the vessel 
with compressed air equal in pressure to the pressure of 
the water at the bottom of the vessel, the trap door could 
be opened and the air pressure would keep the water 
from rising, the same as in a diving bell. 

A study of this vessel shows that she must have been a 
very stable craft and not likely to “dive” at an excessive 
angle or to “stand on end,” as was the tendency of many 
of the early diving boats. A report signed by General 


desired or designed, more especially the methods of fur- 
nishing, managing, controlling, purifying and renewing 
the air when and in quantity as needed, so as to enable 
those in the boat to descend and ascend or remain under 
water any reasonable length of time. Also to open the 
doors in the bottom of the boat and keep the water from 
coming therein at any reasonable and regulated depth.” 
For this information Halstead was to receive such fur- 
ther sum as a board of officers might grant. Halstead was 
to have the further right to apply to Congress for addi- 
tional compensation. 

In carrying out the provisions of the contract, the Gov- 
ernment on May 27, 1870, took over the Intelligent Whale 
and then paid $12,050 (£2,470) on account of the contract. 


NO. | 64 FT. BOAT 


1 3 
NO.2 100 FT. BOAT 
Fig. 13.—Nordenfelt Submarine Boats 


T. W. Sweeny, U. S. Army, and Colonel John Michal, 
Colonel T. R. Tresilian and Major R. C. Bocking, engi- 
neers, strongly endorsed this vessel. 

On the strength of the above-mentioned reports and 
endorsements, the Government through the Navy Depart- 
ment appointed a commission composed of Commodore 
C. M. Smith, Commodore Augustus L. Chase, Chief of 
Bureau of Ordnance, and Edward O. Mathews, Chief of 
the Torpedo Board, “to examine, inspect and report on 
the merits of said boat.” As the report of this commis- 
sion confirmed the capacity and efficiency of the boat for 
submarine purposes, the Government made a contract fot 
her purchase for the sum of $50,000 (£10,250). 


Shortly after this Halstead was instantly killed. Differ- 
erences then arose between Halstead’s heirs and others 
who claimed an interest in the contract. It does not ap- 
pear that anything further was ever done with the boat 
to carry out the terms of the contract. She lay neglected 
for many years on the old “Cob dock” in the Brooklyn 
Navy Yard, but has recently been erected as an exhibit 
on the “Green.” 

Mr. J. P. Holland brought out, in 1876, a submarine 
vessel called the Fenian Ram. This vessel was about 30 
feet long and 6 feet in diameter. She was navigated 
when. submerged by the use of vertical and horizontal 
rudders located at the stern. The novel feature introduced 
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in the vessel was an underwater air gun which was de- 
signed to fire a shell under water. 

Mr. Holland was a school teacher in Ireland, from 
which country he was exiled because of his political be- 
liefs. On coming to the United States he became affiliated 
with the Fenian movement. The money to build the 
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line, into which the submarines were to have been floated 
and a sea door closed. On arrival on the English coast, 
this special ship, which was apparently a harmless mer- 
chantman, was to locate the British war vessels in some of 
the harbors, sail in and anchor near them, then the little 
submarines would be released from their “mother ship” 


Fig. 14.—Longitudinal Section of Goubet J. A—Trimming Tank System. a—Conning Tower. b—Com- 


pressed Air Reservoirs. c d—Pumps. 


h h—Water Ballast Tanks. 


i—Electric Accumulators. 


m—Wheel for Moving Propeller to Port or Starboard. M—Electric Motor. P—Water Ballast 
Control. 7—Torpedo. O—Propeller. X—Safety Weight. n—Submerging Batten. 


Fenian Ram was subscribed by the “Clan na Gael” and 
other Irish patriotic societies. An associate of Mr. Hol- 
land recently informed the writer that over $200,000 
(£41,000) was subscribed to enable Mr. Holland to carry 
on his experiments. 

Previous to his construction of the Fenian Ram, Mr. 
Holland built a small one-man boat. After the collapse 


and proceed to sink as many of the British ships as they 
could by firing explosive shells into them below the water- 
line. The novelty of such an attack was relied upon to 
spread consternation among the British fleet and enable 
the submarines to escape. 

In 1878 Mr. G. W. Garrett, of Liverpool, took out a 
patent and brought out a small boat whose equilibrium 


Fig. 15.—British Submarine C 2 Arriving at Portsmouth in a Gale. Note Hydroplanes at Center of 
Conning Tower: in Later Types These Were Placed Under the Water 


of the Fenian movement the Fenian Ram was towed up 
to New Haven, Conn., and hauled out on the banks of the 
Mill River, where it has lain ever since, hidden under a 
pile of lumber. 

One of the former leaders of the Fenians recently in- 


formed the author that the scheme was to build a number 


of submarines of about the size of the Ram. They were 
to have been carried across the Atlantic in a special ship 
with watertight compartments extending below the water- 


was to have been maintained by the admission of water 
into a cylinder and forcing it out by a piston. In 1879 
Mr. Garrett brought out a larger vessel called the Resur- 
gam in which his means of control were forward diving 
rudders similar to those of the Confederate Hunley. The 
novel feature of this vessel was the installation of a very 
large steam boiler in which stfficient heat could be stored 
to continue to give off steam to enable the vessel to make a 
submerged run of several miles after the fires were shut 
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down. This vessel was lost during her experimental trials. 

Mr. Garrett then interested Mr. Nordenfelt, the inven- 
tor of the celebrated Nordenfelt gun, in his boat. Mr. 
Nordenfelt improved upon Garrett’s boat and built vessels 
for Greece, Turkey and Russia. His first boat was 64 
feet in length by 9 feet beam, with a displacement of about 
60 tons. His means of submerged control was by the use 
of two downhaui screws located in sponsons on either side 
of the vessel. These screws were operated by bevel gears 
and were run at sufficient speed to overcome the reserve 
of buoyancy. The vessel was intended to be always oper- 
ated with a reserve of buoyancy. Therefore, to submerge 
it was necessary to run the propellers at a speed sufficient 
to exert a thrust to overcome this buoyancy and pull her 
bodily under water. After reaching the desired depth, 
forward motion was then to be given by the usual screw 
propeller and she was expected to make progress on a 
level keel and in a horizontal plane. The level keel was 
to have been maintained by the use of a horizontal rud- 
der placed in the bow. 

This method of submerged control seems to me to be 
an excellent one in principle for moderate speed sub- 
marine vessels. I have been surprised that further de- 
velopment was not made along these lines. I think the 
final abandonment of the Nordenfelt type of vessel was 
due to failure in carrying out the details of design rather 
than to faulty principle. A former chief engineer of Mr. 
Nordenfelt informed me that the heat from the large 
amount of hot water stored up in the reservoirs (for sub- 
merged power) made it almost unbearable for the crew 
when the hatches were shut down, and that he did not 
believe the submarines ever made any submerged runs 
after being delivered. I also judge from his description 
of his experiences in the vessels that they lacked longi- 
tudinal stability and were difficult to be kept in the hori- 
zontal position which Mr. Nordenfelt claimed was a “sine 
qua non” for a submarine boat. I concur in this claim. 

In an article on his boats Mr. Nordenfelt stated they 
were very sensitive, and that he purposely made them so 
in order that the horizontal rudder would easily maintain 
the boat in a horizontal position. My experience has led 
me to prefer great statical stability rather than sensitive- 
ness. 

Mr. Nordenfelt’s boats had means for discharging, un- 
der water, the smoke from the fires so as not to betray the 
sumbarine’s position to surface vessels. He also seems to 
have been the first to incorporate within his hull torpedo 
tubes for the discharge of the Whitehead torpedo. 

Lieutenant Isaac Peral built in 1887 a vessel in which 
the motive power was supplied from electric accumulators. 
It was operated by the usual vertical and horizontal rud- 
ders. Its submerged control was bad, but its electric pro- 
pulsive system worked well. 

Mr. Goubet built several small boats in 1885 to 1890 
with a propeller which worked on a universal joint so 
arranged that the direction of thrust could be changed to 
drive the boat under water or to bring her to the surface. 
This propeller took the place of the usual vertical and 
horizontal rudders. 

Professor Josiah L. Tuck built in 1885 a vessel called 
the Peacemaker, the novel feature of which consisted of 
a ‘caustic soda” boiler for generating steam for submerged 
work. 

In 1886 a Mr. Waddington, of England, brought out a 
small electric accumulator boat with downhaul screws ar- 
ranged in vertical tubes. He also used side rudders to 
assist in control of depth. It is reported that this vessel 
functioned quite successfully, but she was abandoned and 
Mr. Waddington does not seem to have developed any- 
thing further. 
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In 1882 George H. Baker brought out an egg-shaped 
vessel which he ran submerged by the use of side pro- 
pellers driven by bevel gears. These propellers were car- 
ried in frames so that they could be inclined to exert a 
thrust downward or upward, or at any desired angle so 
as to pull the boat downward and drive her forward at 
the same time. This was an improvement over Norden- 
felt’s side propellers, which ran on fixed vertical shafts. 
This vessel functioned fairly satisfactorily at slow speeds, 
but neither the form nor driving mechanism was suitable 
for the higher speeds required by modern practice. 

A number of other boats were built, but there does not 
appear in them to be anything new in principle. This 
brings us up to 1893, when the United States Government 
made an appropriation of $200,000 (£41,000) for a sub- 
marine boat and advertised for inventors to submit de- 
signs. 

(To be continued.) 


The Largest Hopper Bucket Dredger 


The largest of three somewhat similar dregders which 
Messrs. Lobnitz & Co., Ltd., of Renfrew, Scotland, have 
supplied to the Suez Canal Company for service in the 
Port Said roads, where the working situation is very ex- 
posed and the dredging hard and difficult, is the Penelope, 
a vessel with a length of 309 feet, a breadth of 47 feet, 
and a depth of 29 feet 2 inches. The dredging machinery 
is of the most approved type, and there is an independent 
engine direct geared to the top tumbler. The twin screw 
propelling machinery is independent. All the gearing has 
machine-cut teeth. The bucket ladder is fitted with 
patent elastic gear for facilitating dredging in hard 
ground in a seaway. 

An interesting feature of the equipment is the adoption 
of a Lobnitz lubricated bottom tumbler, a device first 
fitted to the North Eastern Railway Company’s dredger 
David Dale, now in service at Hull. The David Dale has 
still her original bottom tumbler shaft in use after eight 
years’ hard work, and we understand that the wear is so 
little that the shaft is still as serviceable as when new. 
Without this device the David Dale would have required 
more than a dozen new shafts, so that the saving on such 
a large machine, in time and in outlay for repairs, is very 
great. The same device has since been fitted by the 
North Eastern Railway Company to several of their 
dredgers, and it has also been adopted on the Panama 
Canal, by the Clyde Trust, and elsewhere. 

The hopper door gear and shoots of the Penelope are 
worked by hydraulic pressure, all the doors being inde- 
pendent. 


ComMeERcE THROUGH THE Soo CANALS.—According to 
reports of the United States engineer in charge of the 
United States canal at Sault Ste. Marie, Mich., the num- 
ber of passages both east and west bound through the 
American canal since its opening on April 17 up to May 
31 was 2,336, and the net registered tonnage 6,440,872, as 
against 1,772 passages and 3,555,756 tons for the same 
period a year ago. For the Canadian canal the figures for 
1915 were 659 passages and 833,219 tons, as against 918 
passages and 2,791,675 tons for the corresponding period 
in 1914. In 1914, however, both canals opened on April 
20, while in 1915 the United States canal opened on April 
17 and the Canadian canal on April 13. As the commerce 
passing through these canals consists primarily of through 
business, these figures furnish a key to the water-borne 
trade of the Lake Superior section of the United States 

and Canada. 


Auxiliary Naval Vessels 


Classification of Naval Vessels—Descrip= 
tion of the Destroyer Tender Melville 


The great variation in the composition of groups and 
types of vessels in the naval establishment of a first class 
power may, perhaps, be conceived by scrutinizing the list 
appended below, comprising, it is believed, all the units 
as they would appear in active service: 
A.—Fighting Ships. 
(1) Battleships of the first line. 
(2) Battleships of the second line. 
(3) Armored cruisers. 
(4) Cruisers of the first class. 
(5) Cruisers of the second class. 
(6) Cruisers of the third class. 
(7) Destroyers. 
(8) Torpedo boats. 
(9) Submarines. 
(10) Gunboats. 

B.—Coast and Harbor Defense Ships. 
(1) Monitors. 
(2) Coast defense ships. 

C.—Dispatch Ships. 

(1) Scouts. 
(2) Converted yachts. 

D.—Ausiliary Ships. 

(1) Supply ships. 
(2) Hospital ships. 
(3) Oil fuel ships. 
(4) Colliers. 

(5) Transports. 
(6) Mine layers. 
(7) Mine sweepers. 

E.—Miscellaneous Ships. 

(1) Tugs. 

(2) Coal barges. 

(3) Ash lighters. 

(4) Water barges. 

(5) Ammunition lighters. 
(6) Freight lighters. 
(7) Floating workshops. 
(8) Floating derricks. 
(9) Garbage lighters. 
(10) Ferry boats. 

(11) Mud scows. 

(12) Dredges. 

(13) Diver barges. 

The vastness of the scope for administration, operation, 
design and construction covering such a complexity of 
units, will be conceded when a little thought is bestowed 
on the fact that each type of the vessels enumerated repre- 
sents an individual design made to fulfill a given purpose 
and to perform a certain predetermined work during op- 
erations. 

Under the name “Supply Ships” as given in the list, 
there are to be found two separate more or less distinctive 
classes, viz:: 

A. Tenders for submarines. 

B. Tenders for destroyers. 

Of the former type of recent construction the submarine 
tender Fulton was described in the issue of July, 1914, of 
this journal, and as representative of the latter class the 
present article will deal with the destroyer tender Melville. 

It is a well-known fact that the dimensions of destroyers 
or submarines are as yet not of such proportions as to ren- 


der them independent in their actions for any length of 
time, when cut off from access to supply depots. It might 
properly be mentioned that as a result of the limited 
capacity of such vessels, together with the very exacting 
demands placed upon them in service, the construction of 
tenders or supply ships was essentially born. 

In the presentation of a description of ships belonging 
to the naval service, the indulgence of the reader is hoped 
to be cheerfully forthcoming for omissions of data per- 
taining to different arrangements on the ground of their 
military importance. 

The liberal policy of the United States Navy Depart- 
ment in permitting the publication of facts of technical 
value pertaining to naval construction must be appreciated, 
when consideration is given to the fact that the entire 
foreign engineering press at present is practically closed 
for any purpose of giving information of matters per- 
taining to marine engineering. 


SERVICE CHARACTERISTICS 


As the service intended to be performed by ships coming 
under this class of vessels is to supply munitions of war, 
provisions and stores, the interior arrangements are made 
primarily with a view to meet this purpose. There are 
also arrangements made on board to care for a large num- 
ber of sick or otherwise incapacitated. 

Among the supplies which a tender will be called upon 
to provide we find the following: 


A. Air, compressed and carried in flasks. 

B. Ice and refrigerated supplies. 

C. Light and electric current. 

D. Fresh water. 

E. The output from machine shops for necessary re- 
pairs. 

F. Hospital service (for which provision of 38 beds 


has been made). 


Besides machinery and output for the supply of fore- 
going necessities, storage is provided for torpedoes, mines 
and ammunition, meats, stores and provisions. 


GENERAL FEATURES 


The general appearance of the new destroyer tender 
Melville, as shown in Fig. 1, with its two masts and 
straight stem, somewhat resembles an ocean liner, but be- 
comes distinctly military in the light of the batteries, con- 
sisting of eight 5-inch 51 caliber rifles and two 3-pounder 
saluting guns. 

The general dimensions and data pertaining to the ship 
are as follows: 


Wengthebetwecnmperpendictlatcunmnn ert een ar 400 feet 
Bread thimevar vers rareretermerees ores veneusiausicone fos 54 feet 5% inches 
IDS OV ecnog cho snd ycinn'G Wo BO DE RN a ene 20 feet 
Disnacoment (mormall) oocccoossco0c00dec0ca0e 7,150 tons 
Ouilhitrelhcalynic deme yk rea cones wee goo tons 
Seay: sta) TAMONES, 6! d'o'g'o'd 5'o che bo BSI BUR bce Sabie ae 15 
otalBhorsepowermmainmtunbinessee ee ieee ae: 4,000 
INGEN Cl SAIS ail SETOWGs oo0c00s0e900000000u08 One 
iypeandinumbexotsboillerseaeeeeeeeeenee Two B. & W. 
Motaltheatineysuptacescquarenteetueasme ee aerece s 7,000 
Three generating sets, 100 kilowatts each....... 125 volts 
Total complement of officers and crew...............- 254 
Name of builders...... New York Shipbuilding Company 
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Statelo finishes aon coc eer cen ccmolnerte go percent 
Gostrotmvesselarcompletenmmrnist riers $1,310,000 (£268,000 ) 


GENERAL Hutt ARRANGEMENT 

There are three principal decks, consisting of main deck, 
second and third deck. Below these decks forward is 
placed a platform deck which extends aft as far as pos- 
sible and also partially amidships. Below the platform 
deck is the Hold, divided into suitable compartments, 
among which are trimming tanks, hold space, stores and 
space for any provisions. On the deck spaces above are 
to be found special storerooms, cold storage rooms and 
magazines, officers’ quarters aft and crew space forward. 
On the main deck are located three deck houses. In the 
forward deckhouse are arranged, besides the commanding 
officer’s cabin and office, executive offices and navigating 
officer’s stateroom. Similarly in the after deckhouse 
there are located the junior officers’ staterooms and the 
flotilla commander’s office and cabin. Within the deck- 
house placed amidships there are situated the engine room 
hatchway, coppersmith and blacksmith shops, a foundry, 
the general storekeeper’s and paymaster’s office and a 
trunk for the smoke pipe, together with various other 
smaller compartments. 


MacHINERY ARRANGEMENT 
The driving power in this ship is developed by steam 


(Phhotographs by the New York Shipbuilding Company) 


Fig. 1—U.S.S. Melville Fitting Out at the Builder’s Yard 
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turbines, while in the submarine tender Fulton the corre- 
sponding power is produced by a Diesel engine. 

The engine room is divided below the main deck into 
three compartments of which the center compartment 
constitutes the turbine room, while each wing compart- 
ment constitutes an auxiliary engine room. There are 
located in the starboard engine room three ice machines, 
the auxiliary condenser, and, above on a gallery, the gen- 
erators with switchboard. In the port engine room below 
the gallery are to be found the main condenser, the main 
air and circulating pumps and feed tanks, and on the 


vie 


Fig. 2.—Launch of the Melville 
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gallery four double effect evaporators, together with the 
necessary pumps. 

Forward of the engine compartment is the boiler com- 
partment, where are placed, besides the boilers, fuel oil 
settling tanks, pumps and blowers. 

The capacity of the evaporating plant is about 25,000 
gallons for each twenty-four hours, and each of the three 
ice machines will yield 3 tons of ice every twenty-four 
hours. The three turbo generators are each of 100 kilo- 
watt capacity. 

There are placed in the machinery spaces numerous 
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Fig. 3.—U. S. S. Melville on the Ways Previous to Launching 


other auxiliaries, such as the main and auxiliary feed 
pumps, fire and bilge pumps, lubricating oil pumps, evapo- 
rator feed and fresh water pumps, fuel oil supply pumps 
and burner pumps. The distillers are placed at a higher 
level in the engine room hatch. 

The turbine machinery is of Parsons type and consists 
of two separate turbine units, of which the high-pressure 
unit is placed on the starboard side and the low-pressure 
unit on the port side of the ship. 

The transmission of power from turbines to the pro- 
peller is effected by means of a Westinghouse mechanical 
reduction gear, consisting substantially of a pinion on 
each turbine shaft meshing with a gear wheel attached to 
the center shafting driving the propeller. The propeller 
revolves at a speed of 110 revolutions per minute, while 
the turbines run at 1,400 revolutions. The speed of trans- 
mission is thus reduced in a ratio of 140 to 11, or nearly 
thirteen times. 

The gearing is of the double spiral type with the teeth 
of each cut in the opposite direction. Each pinion trans- 
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mits 2,000 horsepower, and being of the same diameter, 
revolves at the same speed, viz., 1,400 revolutions per 
minute. The gear wheel center is made of cast iron, the 
rim of cast steel and the shaft of mild steel forging, while 
the pinions are made of rather high grade steel forgings 
and the pinion driving shafts of chrome nickel steel. The 
angle of the spiral is about 30 degrees and the width of 
face is 16 inches for each single gear, making a total 
width of driving face of 32 inches with 40 tooth contact 
points with a contact pressure of 562 pounds. 

The general advantages claimed for transmission of 
the propulsive power by means of reduction gearing as 
compared with straight turbine drive are: 

1. About 15 percent increase in the economy of coal 
consumption. 

2. Average reduction in the weight of the machinery 
about 15 percent. 

3. The reduction in the size of turbine rotors, which is 
of practical advantage in handling, as well as genera] 
reduction in the size of turbines. 

To meet the requirements for successful operation, the 
gearing must be durable, practically noiseless with the 
transition of pressure from tooth to tooth without shock. 

The bearing supports of the pinions for mechanical 
gearing are made sometimes rigid and sometimes with 
floating arrangements, both of which have given satisfac- 
tion. The Westinghouse gearing is provided with a 
hydraulic floating arrangement for each pinion, and is 
now made for several United States vessels. 


Steamer Emblane 


A unique vessel designed by George Owen, naval archi- 
tect, of Newton, Mass., for special.service in experiment- 
ing with and testing the torpedoes built by the E. W. Bliss 
Company, Brooklyn, N. Y., has recently been completed 
by the Bath Iron Works, Bath, Me. The vessel, known 
as the Emblane, is 130 feet 7 inches long overall, 125 feet 
long between perpendiculars, 31 feet 6 inches extreme 
beam, with a draft of 6 feet on a displacement of 308 
tons. 


Fig. 1—Torpedo Testing Steamer Emblane 


The home port of the Emblane is Sag Harbor, at the 
eastern end of Long Island. From Sag Harbor she makes 
daily runs to her moorings cn the torpedo range in Gard- 
ners Bay, where the torpedoes are tested on the lIcng 
range of 12,500 yards, or a little over seven miles. After 
the day’s work, the Emblane returns to Sag Harbor. 

The general arrangement of the steamer and the prin- 
cipal scantlings of the hull are shown in Figs. 2 and 3. 
Propulsion is by a three-cylinder, triple expansion engine, 
designed and built by the Bath Iron Works. The cylin- 
ders are 8, 13 and 21 inches Giameter by 15 inches stroke. 
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Steam is supplied by two Almy watertube boilers at 250 
pounds pressure. The boilers are oil-fired by the White 
system, and the oil is carried in large tanks of sufficient 
capacity to supply two weeks’ continuous use. 

The main condenser is the Bath Iron Works expanded 
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generator, which, in conjunction with a 100-cell Edison 
storage battery, provides efficient lighting for the steamer. 
Steering is by a Hyde steam steering gear located in the 
engine room. 

In the large center compartment in the hold are two air 
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Fig. 2.—Deck Plans of the Emblane 


tube type, the circulating pump a Kingsford centrifugal 
pump and the feed and donkey pumps cf the Blake type. 
The auxiliaries also include a 7-kilowatt General Electric 
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compressors made by the Laidlaw-Dunn-Gordan Com- 
pany; which, through an elaborate system of piping, com- 
press air to a pressure of 3,000 pounds per square inch. 
This compressed air is stored in air flasks and is used as 
the propelling medium for the torpedoes. The large cen- 
ter compartment in the hold also contains the fuel oil 
tanks and reserve fresh water tanks. 

Forward on the main deck are two torpedo launching 
tubes with space for storing twelve to eighteen torpedoes. 
Aft on this deck are the crew’s quarters and rooms for the 
mate and assistant engineer. On the upper deck, forward, 
are the observation cabin, two staterooms for guests, a 
guests’ dining room, pantry and galley and the crew's 
messroom, as well as staterooms for the captain and chief 
engineer. A crew of thirty-six men is carried. 

Although the maximum speed of the Emblane was esti- 
mated as eleven statute miles per hour, yet on her of- 
ficial trial trip over a measured mile course she attained 
a maximum speed of 11.23 statute miles per hour, the 
engines developing 260 indicated horsepower at 245 revo- 
lutions per minute. On her run from Bath, Me., to her 
home port, Sag Harbor, Long Island, a distance of 321 
statute miles, the Emblane averaged a speed of 10.98 
statute miles per hour, although this was her first run 
after her trial trip, and was made in a very rough sea. 

In the design of this steamer appearance was neces- 
sarily subordinated to the specific demands for her ser- 
vice as a work boat for handling large and heavy tor- 
pedoes, for which she has proved very efficient, yet her 
type, with a few modifications, would make a most ex- 
cellent houseboat, or small freight and passenger steamer 
for inland waters. The construction of the vessel was 
supervised by George Owen, her designer. 


Irt1nots River 8-Foor WaATERWAY.—The Illinois State 
Legislature has recently passed a bill providing for a 
waterway of 8 feet draft connecting the Chicago drainage 
canal at Joliet with the Illinois River at La Salle, a dis- 
tance of 65 miles. The work will be partly river improve- 
ment and partly canal and will probably be completed in 
two years, forming a link in the Lakes and Gulf waterway. 


The Marine Terminals of Beaumont, Texas 


Development of 55 Acres of Land and Water Areas 
for an Industrial Terminal on the Nechez River 


BY H. MCL. HARDING * 


Texas has an enormous hinterland, rich in the fertility 
of its soil, agricultural products and mineral resources, 
and rich in its peculiar energy-producing climate, but its 
harbors for ocean-going ships are few in number. Along 
much of its coast there is little deep water, for the Gulf 
of Mexico near the coast is shallow and generally for a 
distance of half a mile from the shore there is a depth 
of only six feet at low water. 

There are, however, a few deep water channels extend- 
ing inland, one of which is the Nechez River. On this 
river, about fifty miles from the Gulf of Mexico, is the 
harbor of Beaumont. Beaumont is within the eastern 
portion of Texas, and its port will serve an extensive area, 
larger than that of the New England States. There is a 
channel about 25 feet in depth from the Gulf to the quays 
of the city, and a turning basin, dredged in front of the 
quays, and even now its area is greater than the Thames 


* Consulting Engineer, 52 Vanderbilt avenue, New York City. 
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at the port of London. When the dredging now going on 
is completed, this turning basin will be in the form of 
an oval, the dimensions being about one-half by one-third 
of a mile. The city was fortunate in being able to secure 
a large plot of land within a thousand feet of the court 
house, called “Kirby Point,’ around three sides of which 
flows the Nechez River. With the land and water areas 
there are available about fifty-five acres for an industrial 
or local terminal. 


COMMERCE TERMINAL 

On the other side of the river bordering partially on 
this basin is another area of hundreds of acres of sufficient 
size for a commercial or through-freight marine terminal 
for all of Texas. 

Here will be established a large railway service yard, 
comprising the receiving, classifying and storage tracks, 
a transfer station, and large cotton, rice and other ware- 
houses, both for outbound and inbound cargoes, as well 
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Arrangement of Beaumont Marine Terminals, Showing Proposed Piers 
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as large open spaces for the storage of coarse and bulk 
freight not affected by climatic conditions. The dry docks 
of the port will later be built here. 

Much of this land, being low lying, is admirably adapted 
for a commercial terminal, being much preferable to places 
where there are high banks. 


INDUSTRIAL TERMINAL 

The industrial terminal, of which the plan and sectional 
elevation are here given, is designed to be constructed on 
the unit system. A unit length of quay is equal to 500 
feet, which is the length of a large freighter, such a unit 
being provided with a proportional length of shed, ware- 
house, necessary railway tracks, and also the transferring 
and handling machinery. A second unit can be installed 
without requiring any changes in Unit No. I or inter- 
ruption of traffic. 

Each unit complete, including the above elements with 
the dray area, the filling and paving, will make this total 
investment, without the land, of about $300,000 (£61,500). 
The seven units with the fish and farm markets, the cold 
storage and administration buildings, the manufacturing 
lofts, sheds, railway approaches and storage tracks, will 
require an investment of about $3,000,000 (£615,000) 

Additional units will be constructed according to the 
demands of traffic. 


MECHANICAL TRANSFERENCE AND HANDLING 

As will be seen from the elevation, freight is transferred 
by the traveling gantry jib cranes, either to the car, to the 
quay or the shed, and by the overhead traveling hoists 
and movable tracks will be assorted, distributed and tiered 
in the shed, and by other cranes, which will be at the 
rear of the shed, freight is transferred by one direct 
movement from the shed to any story of the warehouse. 


Bett RaILroap ; 

All the important trunk lines of Texas converge towards 
Beaumont, and the new lines projected will tap other 
States to the north of Texas. By means of the terminal 
railway tracks and the present belt line railroad, cars 
can be switched between any of the railroads entering 
Beaumont, and any shed, warehouse or storage place 
within the terminal. The railway tracks are between the 
shed and the waterway and between the shed and the 
warehouse, thereby affording complete co-ordination. 


PROJECTING PIERS 

At first along the river banks of the terminal there will 
be constructed only the concrete quay walls. Later the 
projecting piers will be added according to the increase 
of the tonnage. 

For the present and future development of the industrial 
terminal there will be, beside that area mentioned, about 
325,000 square feet of pier space, 575,000 square feet of 
slip space, and 60 acres in addition in the turning basin. 
There will be 9,275 feet of lineal frontage, over which, 
when mechanically equipped with the latest appliances, 
and intensively worked, there can be transferred annually 
over 3,000,000 tons of miscellaneous cargoes. 

This lineal frontage will be utilized as follows: Dis- 
charging and loading berths for 13 ships, each 500 feet in 
length; 1 ship, 450 feet in length; 2 ships, each 300 feet 
in length; 3 ships, each 150 feet in length; 3 ships, each 
125 feet in length; total, 22 ships. 

Other quay wall frontage between the piers will be 
reserved for barges, lighters, river craft and for smaller 
vessels. 

The seven transfer sheds on the quays and the five 
trans-shipment sheds on the piers will be of steel and 
will have a total holding or short-time storage capacity 
of 114,500 tons. In the concrete warehouses there will 
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be a long storage capacity of 150,000 tons. The open 
storage spaces for outside freight will amount to approxi- 
mately 300,000 square feet, while the concrete manufac- 
turing lofts will have a combined floor area of 620,000 
square feet. There will be an administration building, the 
farm and fish markets and cold storage building. Coal 
pockets and oil pipes are located where vessels can be 
supplied with the least discomfort to the remainder of the 
terminal. 
FREIGHT MOVEMENTS 

The principal freight movements will be between the 
vessel and the pier, quay, shed, car, dray or large motor 
truck, and also between the shed and car and the dif- 
ferent stories of the warehouse, all of which movements 
will be effected by machinery. 


CRANES AND OTHER MACHINERY 

The following are the characteristics of the traveling 
gantry jib cranes. 

Two types of cranes are used, one the half arch and 
the other the full arch. 

Normal load, 3 tons. 

Over-reach, 45 feet. 

Horizontal distance between crane tracks, 32 feet. 

Maximum height of lift, 70 feet. 

Lifting speed, 3 tons at 150 feet per minute. 

Lifting speed, 114 tons at 200 feet per minute. 

Motive power, electricity, direct current, either 550 or 
220 volts, D. C. 

Fifty or sixty cycles or drafts per hour. 

There will also be transfer bridges for lumber and 
structural steel, and conveyors for special commodities. 

In the sheds will be overhead traveling transfer cranes 
and electric traveling hoists with a hoisting and carrying 
capacity of two tons each, for the assorting, distributing 
and tiering of miscellaneous freight. The hoists will be 
operated in trains. For long movements, motor trucks 
will be used. 

The quay walls above low water will be composed of 
concrete. This type of wall with no wood entering into 
the construction except that which is below low water- 
line, which, being always wet, is decay resisting and fire- 
proof. 

It is expected that the first unit will be completed and 
ready to add to the capacity of the present wharves within 
the next few months. 


Development of Auxiliary Sailing Ships 

New York harbor was recently visited by the Norwegian 
auxiliary sailing ship Elfleda, owned by the Trans-Atlan- 
tic Motor Ship Company, Ltd., of Christiania, Norway. 
The Elfleda is a square-rigged vessel 226 feet long, 36 feet 
beam and 21 feet 9 inches depth, with a gross tonnage of 
1,240 tons and a deadweight carrying capacity of 1,900 
tons. The auxiliary power plant consists of two 120 horse- 
power Bolinder oil engines driving twin screws. On her 
voyage across the Atlantic to New York the vessel aver- 
aged a speed of 9 knots, the total fuel consumption for the 
entire trip being 12 tons. The guaranteed maximum fuel 
consumption of these engines is .58 pound per brake 
horsepower per hour, which, with oil at 3 cents (0/1%) 
per gallon, means a cost per hour of only 55 cents 
(2/372). 

Two other auxiliary sailing vessels equipped with Bo- 
linder engines are owned by the Trans-Atlantic Motor 
Ship Company, Ltd. One of these is the Fingal, 308 feet 
long, 42 feet beam and 24 feet depth, with a deadweight 
carrying capacity of 3,900 tons. She is equipped with 
two 160 horsepower Bolinder engines. The other is the 
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General View of Locks and Dam No. 17 on the Black Warrior River, Ala. 


Lota, 232 feet long, 37 feet beam and 21 feet 6 inches 
depth, with a deadweight carrying capacity of 2,100 tons. 
Like the Elfleda she is equipped with two 120 horsepower 
Bolinder engines, although she is about 10 percent larger. 

This company has also recently purchased five other 
sailing vessels, which will also be equipped with Bolinder 
engines for auxiliary power. 


Completion of Locks and Dam No. 17 on 
the Black Warrior River 


The locks and dam No;»17, which are the key to navi- 
gation of the Mobile, Tom Bigbee and Tuscaloosa rivers 
between Mobile,.,.Puscaloosa and the Alabama coal and 
mineral fields, were officially opened on May 13. The 
completion of these locks will enable coal, iron and other 
products to be transported to Mobile for about 65 cents 
(2/8!) per ton. 

Locks and dam No. 17 are located on Squaw shoals, Black 
Warrior River, Alabama, 26 miles north of Tuscaloosa, 
Ala., and 12 miles from Birmingham, Ala. .What is known 


as Squaw shoals represents a fall of 40 feet in a stretch 
of about 4 miles, and this is more than overcome by lock 
and dam No. 16 and locks and dam No. 17. Lock and dam 
No. 16, with a lift of 21 feet, located at the foot of 
Squaw shoals, backs the water up to the base of the dam 
No. 17, a distance of 1% miles. By means of channeling 
and excavating in the lower approach of locks No. 17 a 
channel 7 feet deep was obtained from dam No. 16. 
Locks and dam No. 17 comprise a flight of two locks 
of 31% feet lift each and a dam of 63 feet lift. They 
represent an expenditure of 3,000,000 (£615,000) by the 
United States Government and are the last of a system 
of dams and locks on the Black Warrior River, which 
altogether represent an expenditure of about $15,000,000 
(£3,075,000). This system provides a channel 6 feet deep 
for slack water navigation the year round from Mobile 
to the coal and mineral fields of the Birmingham district. 
The construction of these locks was in charge of Mr. 
G. K. Little, assistant engineer of the United States Army 
Engineer Corps, assisted by Mr. S. T. Jones, Jr., while 
the actual construction was carried out by B. H. Hardaway 
& Co., of Columbus, Ga., contractors. IL, 12, G 


Locks and Dam No. 17, Black Warrior River, Ala. View of Approach from Side Bank 


Large Motor-Driven Railway Train Ferry 


Description of an Unusual Vessel Built on the Pacific 
Coast for Train Ferry Service in San Francisco Bay 


BY CHARLES J. BELDEN 


Probably the most noteworthy motor-driven vessel out- 
side of Europe has been completed recently in California, 
and is at the present time in continuous service. Both the 
hull and machinery equipment possess features of unusual 
interest to those who have followed marine engineering 
developments of the past few years, and the progress of 
this installation has been watched with considerable in- 
terest by Pacific Coast engineers. 

The Ramon, as this vessel was christened, was built by 
the Oakland, Antioch & Eastern Railway and is being 
used to transport their trains across an arm of San Fran- 


engineers of the road had three main considerations to 
take into account, namely, reliability, economy and time 
of delivery. Of course it might be said that the first two 
are the prime considerations for any marine installation, 
but they were of especial importance in the present case 
on account of the nature of the service for which the 
vessel is intended. Reliability was a vital point, as the 
schedules of the whole system would be upset by any in- 
terruption in the service of this boat, which, as stated 
above, was to operate at a point on the main line of the 
road. The relative economy of steam and internal com- 


Fig. 1—General View of the Ramon under Construction 


cisco Bay. The main line of this road operates between 
Sacramento and San Francisco, Cal., through the rich 
farming lands found in the deltas of the San Joaquin and 
Sacramento rivers, and the construction of the road over 
this low-lying country has necessitated building many 
miles of bridges and trestle work. At one point a con- 
siderable expanse of water had to be crossed, and it was 
decided that the most feasible way for negotiating this 
stretch would be to ferry the trains over on a boat. This 
method has been used for a great many years by the 
Southern Pacific Railway at a similar point in connection 
with their transcontinental line. 

In considering the construction of a suitable vessel, the 


Fig. 2.—Central 


Girder 


Construction 


bustion engines in intermittent service was carefully con- 
sidered, with the result that the latter were adopted prin- 
cipally on account of the saving effected by this type of 
power between trips. It was also found that the use of 
distillate (paraffin) engines would reduce the size of the 
boat and the number of men necessary for its operation. 
The short time of delivery required for the complete 
installation was the consideration that influenced the de- 
sign of the hull to a large extent, necessitating a depar- 
ture from usual practice in order to expedite construction. 
The time factor also worked to the advantage of an oil 
engine equipment. 

The hull of the Ramon is built entirely of steel, which 


Fig. 3.-—Construction on Either Side of Central Girder 
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was manufactured by a local rolling mill and erected by 
the railroad company. The total weight of the steel used 
amounts to 320 tons. 


The principal dimensions of the Ramon are as follows: 
Length over all, 236 feet; breadth, 58 feet; maximum 
draft, 12% feet. 

On account of the short time allotted for the construc- 
‘tion of the vessel all curved plates were eliminated and a 
box-like design was adopted which allowed for the use of 
flat plates throughout. The hull is built about a central 
girder formed by two longitudinal bulkheads extending 
the entire length of the boat, Figs. 1 and 2. In this way 
extreme longitudinal stiffness and general rigidity have 
been obtained. The engine room is located between these 
two bulkheads, thus providing an exceptionally stiff en- 
gine bed necessitated by the length of the engine—i. e., 46 
feet. The fore and aft limits of the engine room, which 
is 70 feet long by 13 feet wide by 16 feet deep, are deter- 
mined by two transverse bulkheads extending the entire 
width of the vessel. These two additional bulkheads di- 
vide the hull into eleven watertight compartments, making 
it well nigh unsinkable. At either end of the engine room 
is located an intermediate deck, on which the auxiliary 
machinery is located. 


It will be seen from the side elevation that there are 
two deck houses which form the base for the pilot’s bridge. 
These houses will contain toilets, a lamp room and cabin. 
The crew’s quarters, galley and dining room, seating sixty 
people, are located below decks. 


At either end of the boat there are two steel towers for 
carrying the trolley wires which make contact with the 
wires on the apron through switches controlled from the 
pilot house. The three tracks on deck will each be 220 
feet long, accommodating a total of twelve passenger 
coaches. The rails will be flush with a wooden deck which 
will be laid over the steel deck, thus insuring the safety 
of passengers promenading while the boat is in transit. 
The propeller and balanced rudder on either end will be 
protected by a skag constructed of two 10-inch ship chan- 
nels with a 10-inch by 16-inch timber between them. 


PROPELLING MACHINERY 


The propelling machinery of the Ramon possesses un- 
usual interest, as it consists of the largest internal com- 
bustion motor of the electric ignition type ever built in 
any part of the world. This fact can be readily appre- 
ciated when it is stated that the completed engine will 
weigh approximately 100,000 pounds, its total length being 
46 feet. 

The engine is an eight-cylinder unit designed to develop 
600 horsepower at a normal speed of 200 revolutions per 
minute. It is an “open crosshead type” engine, and its 
construction has been undertaken by the Union Gas En- 
gine Company of San Francisco. This type of distillate 
(paraffin) engine is perhaps one that will not be familiar 
to British engineers, as it has been developed solely on 
the Pacific Coast. The open crosshead in this case is 
slightly different in design from that which obtains in 
steam and large Diesel installations, and consists of a 
water jacketed extension on the lower end of the cylinder 
which acts as a crosshead guide. The piston is exception- 
ally long, and the lower end, which holds the wrist pin, 
acts as a crosshead. There are openings fore and aft in 
both cylinder and piston, thus allowing a circulation of 
air about the wrist pin. The inlet and exhaust valves are 
disposed on either side of the cylinder in the familiar “T” 
head arrangement; the exhaust valves are water cooled. 
Tt will be seen from the profile of the engine room ar- 
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rangement that the cylinders are grouped in four pairs 
to correspond to the four sections of the crank shaft. 
The fuel that is to be used is known on the Pacific 
Coast as “engine distillate’ and corresponds closely to 
British “paraffin.” The vaporizing device consists of two 
carburetors used in connection with two jacketed inlet 
manifolds of special construction, heated by the exhaust 
gases in order to prevent condensation of the heavy fuel. 
Each manifold supplies four cylinders. Lubrication of 
the cylinders and bearings will be accomplished by means 


Fig. 6.—Cross Section of Engine 


of force feed lubricators mounted on the back of the 
engine and driven from the cam shaft. The crank-pin 
bearings are lubricated by a centrifugal ring oiling device 
mounted on each crank web and connecting with oil holes 
leading out to the center of the crank-pin. 

The engine is placed in the center of the hull, as 
shown in the engine room plan, and is connected to a 
four-bladed propeller, 72 inches in diameter, on either 
end. The Ramon, as stated above, is double-ended, and 
in order to eliminate the necessity of a reverse gear the 
two propellers are made of opposite pitch and are thrown 
in and out of action by a clutch mounted on each end 
of the engine. At one end of the engine room a 20- 
horsepower, two-cylinder, distillate engine is belted to 
a generator for supplying current for lighting purposes 
about the ship and also to the coaches in transit. 

This installation of 600 odd horsepower will require 
only one engineer in the engine room, which will be a 
considerable reduction in the number required for a steam 
plant of equal capacity. The greatest saving, however, 
will be shown in the elimination of all fuel expense while 
the vessel is tied up at the wharf, and it is this consid- 
eration that will undoubtedly lead to the further develop- 
ment of the internal combustion engine for ferryboat ser- 
vice, especially about San Francisco Bay, where this type 
of vessel is used to a large extent. 
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Davits and the New Requirements* 
BY HARRY W. BROADY + 


Crass D Davits 


The pivoted davits, Class D, are the most numerous of 
all classes and there are now probably more than 2,000 
patents granted for davits coming within this class—and 
more are being allowed all the time. 

The simplicity of the theory of working, namely, only 
to swing a pivoted arm out, is very deluding. All the 
davits of this class have some very serious disadvantages. 
First of all, is the very excessive amount of power needed 
to swing a boat out or in, and therefore the attendant un- 
certainty of action in these davits under severe conditions. 
Each davit usually consists of an arm pivoted at its lower 
end to brackets fastened at the outer edge of the deck. 


Fig. 7—Hale Pivoted Davit 


The arms must reach inboard so far that the upper end 
or eye is just above the centerline of the boat. The plac- 
ing of the brackets as close as possible to the ship’s side 
is necessary so as to give as short an arm as practicable. 

The arms are swung in and out by means of some screw 
or link device which generally is connected to the arm 
about one-third of its length from the deck. This arrange- 
ment gives a considerable angle between the centerline 
of the arm in inboard position and the vertical through the 
pivoted point. This angle is the main determining fac- 
tor in the power needed to move the davit out; thus the 
greater the angle, the greater the power required. There 
will always be a force in an inboard direction to be over- 
come, as long as the center of gravity of the system (boat 


* Continued from the June issue. 
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and arm) is inboard of the pivoted point, and this force 
will effect a compression in the turning-out parts. The 
force to be overcome depends on the angle above referred 
to, the weight of the system, i. e. davit arms and boat, 
the length of the arm, and the direction and point of ap- 
plication of the parts for moving the davit out. 

Under ordinary conditions the power needed for swing- 
ing the boat out is comparatively very great, even with 
the ship in an upright position. If the ship should take 
a list, and the passengers in a moment of panic should rush 
into the boat before it is launched, the power needed for 
turning out the boat would be so great that not enough 
men could find room to work the cranks to furnish the 
required power. There is usually room for only four 
men at each crank. 

The possibilities of taking care of extra weight and 
possible list are so limited in this class of davits that they 
cannot be made dependable under extraordinary condi- 
tions, which, however, are not at all unlikely to prevail 
in case of disaster. 


Fig. 8.—Broady-Lundin Link Screw Davit 


Another serious objection to this class of davits is that 
they are, as a rule, very wobbly and unsteady. The arms 
are in most cases pivoted at their lower end, and have no 
other steadying support in their entire length. The neces- 
sarily non-rigid connection between the turning-out parts 
and the arm will not help at all to steady the arm; cer- 
tainly not in the fore and aft direction and for twisting. 
The strain fore and aft is considerable, especially if the 
ship is pitching. All the davits must have an overhang 
in the fore and aft direction so that the boat will clear 
them when swung out. This overhang will, of course, 
cause a tremendous twist in the arms and also a strain 
tending to pull the arms together. The davits of this 
type will therefore be very unsteady unless they are made 
excessively heavy and very wide in a fore and aft direc- 
tion at the pivoting point. This arrangement, of course, 
increases the weight and cost and also gives a very clumsy 
appearance. 

A few davits of this class have been provided with 
guiding frames to steady the arms. The arm is in this 
case guided in a slot and slides against bare iron; this 
naturally helps to steady the arms, but the friction between 
the arms and the guides will be so great that the power 
necessary to launch a boat will have to be increased tre- 
mendously. It will very soon reach a point (especially 
on a pitching ship) where it is impossible to swing the 
boat out. This arrangement will also look very clumsy 
and add considerably to the cost of the davits. 

Another objection to this class of davits is that they take 
too much deck space. The very long screw or link con- 
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nection makes it necessary to place its inboard support 
very far in. The deck space required for this class is 
therefore greater than for any other. 

The vital part of a pivoted davit is the screw drive, of 
which there are two different types. One type is char- 
acterized by a swinging screw and the other by a rigidly 
supported screw. The screw in the first type is gen- 
erally supported at its inboard end by either a swiveling 
or a stationary bearing in the deck frame, in which latter 
case it is provided with a universal joint between the 
deck frame and the threaded part. The screw actuates a 
nut connected to the davit arm. Only one end of the 
screw is thus supported, and the screw merely works in 
the nut. For working purposes there must always be a 
considerable clearance between the screw ard the nut. 
This will give a very shaky and unsteady screw connec- 
tion between deck frame and arm, as in most cases there 
are no other means provided for steadying this connection. 
This lack of rigidity is very dangerous when a boat is 
swung out, as the screw is subjected to compression dur- 
ing nearly the first half of the operation, The wear and 
tear of the screw connection will be very great, as the 
centerline of the screw and the nut will never coincide 
when under compression. The threads in the nut will 
therefore not afford any bearing surface for the screw, 
but will, on the other hand, cut the thread. To make it 
possible to turn the davits out, the threads are made com- 
paratively fine. The wear and tear will therefore very 
quickly put a screw of this construction out of action, 
especially if all the boat drills required by the new laws 
are held. 

Another danger is that as the screw is unsupported and 
entirely exposed when the davit is partly or fully swung 
out, the slightest blow from any direction will tend to 
bend the screw and thus put it out of commission. The 
screw is generally covered completely when the davit is 
in its inboard position, but as soon as the outboard move- 
ment of the davit begins the screw is automatically un- 
covered. The compression in the screw during the first 
half of the travel, owing to the loose construction, will 
be partly resolved into a force tending to bend the screw. 
Any outside blow will only tend to increase this ever- 
present difficulty, and it can easily be seen that an unpro- 
tected screw is very likely to be damaged by such a blow, 
especially from the lifeboat itself as it is swinging fore 
and aft. If this happens during the travel inboard of 
the boat, the serious results might not be noticed until the 
next time the boat is to be swung out. The length of the 
screw connection for a 26-foot to a 28-foot lifeboat is 
about 8 feet, and such a long connection increases the 
liability of damage even frem the slightest blow. 

The second type of screw drive is best illustrated by the 
link screw davits. The characteristics of these davits are 
that they have a strong, substantial link connection be- 
tween the screw arm and the davit. The arms are gen- 
erally of the same type as in all the others of this class, 
viz., their lower end is pivoted to brackets close to the 
side of the ship. The link is connected to the arm at 
about one-third of its height from the deck. The link is 
driven by means of a nut pivoted to its inboard end, which 
is worked by an actuating screw. 

The screw connection in the link screw davits gives a 
very well protected and supported screw. The link takes 
up all the twist and bending of the arm. As the sliding 
nut moves on its substantial bearing surfaces in the frame, 
it relieves the screw from all side pressure. Only the 
forces along its centerline act on the screw, and it there- 
fore works under the most favorable and effective con- 
ditions, and stands up very well. 
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Another favorable feature is that the link, during in- 
board position of the davit, is generally at right angles to 
the arm. The power needed to swing the davit out is 
therefore the minimum for this class—that is, the pivoted 
davit. 

There are quite a number of different types of pivoted 
davits in the market. It is impossible to describe all of 
them, only a few can be briefly mentioned here. 

One type of pivoted davit is the Broady davit, Patent 
No. 1,128,845. The main feature of this davit is the con- 
struction of the screw connection. A tube with an inside 
nut at its inboard end is connected to the arm. A screw, 
supported at its inboard end in a stationary bearing in 
the deck-frame, works in the inside nut in the tube. The 
screw is provided with an annular tubing which slides on 
the outside of the tube which carries the nut. The screw 
is provided with a universal joint between the deck frame 
and threaded part. When the screw device is worked 
the two sleeves or tubes work telescopically on each other. 
Thus there will always be a very rigid, well-protected 
screw connection. The bearing surfaces between the 
two working parts will at all times be very ample, espe- 
cially when there is compression. The screw and the nut 
sleeve will never be out of line, and thus the screw will 
only have to act in an actuating and controlling capacity 
and will never be depended on to steady the connection ; 
therefore there is no undue friction or wearing of the 
screw, due to the cutting action of the nut when not in 
perfect alinement. The screw is always protected by two 
strong tubes of large diameter. It will take a very hard 
blow to put this construction out of order. The serious 
objections generally found against the above-mentioned 
first type of screw drives are here fully overcome, but the 
disadvantages of the general principles remain. 

The Broady-Lundin davit, Patent No. 1,105,594, is a link 
screw davit. This davit is characterized by its slanting 
screw, which is so arranged that when the davit is inboard 
the link is at right angles to the arm, and when the davit 
is outboard the link is horizontal. This construction re- 
quires much less power to operate in any direction than 
if the screw was placed in a horizontal position close to 
the deck. With the latter arrangement great power is 
required to swing the davits inboard, especially with a 
heavy boat hanging in them; this can be laid to the very 
unfavorable direction of the forces to bring the arm from 
an outboard position. A Broady-Lundin davit arrange- 
ment is shown in Fig. 8. 

There have been some davits of Class D designed for 
big units of lifeboats; in some cases one set of davits had 
to take care of, say, five large 30-foot lifeboats. They 
were made of immense size and had therefore to be oper- 
ated entirely by power. Davits of this type are large and 
cumbersome, the units too big, and the power uncertain 
in case of disaster. They must necessarily be heavily con- 
structed and no doubt cost a good deal more than other 
davit arrangements. One set of davits in such a case 
must serve for many lifeboats, and the launching will 
necessarily go very slowly, as only one boat can be han- 
dled at a time. If one set of davits should be out of 
order, about 400 people would have to be taken care of 
in some other way. Something may very readily go wrong 
with the supply of power. Large power-driven units like 
these should only be used in extraordinary cases. The 
intention of the law-makers is very clearly shown in the 
stipulation of a minimum number of davits to take care 
of a minimum number of people. They have evidently 
decided that it is better to arrange for many easily oper- 
ated smaller units than for a few big ones. The davits 
should be of such size and so arranged that they can be 
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Fig. 9.—Boat Drill on the Hamburg-American Liner Imperator, Showing Welin Quadrant Davits, with Boats Swung Outboard 


turned out by hand, this being the only certain way. Of 
course, arrangements for power drive could be made in 
addition to hand drive. 

The link screw davit is necessarily very high in price, 
owing to the many operating parts, and it is therefore very 
seldom used. 

Several types of pivoted davits are shown in Figs. 6, 
7 and 8. The davit shown in Fig. 7 is of special interest 
as being of a rather unique construction. The frame is 
very substantial and an improvement over the ordinary 
pivoted davit. The arm is entirely supported by a nut 
on which it hangs. This nut is guided in a slot in the 
upper part of the frame and is actuated by a screw above 
the slot. The arm is held in position at its lower end by a 
freely moving link connection. 


Crass E Davits 


There are only two different ‘types of quadrant davits, 
Class E. One is the Welin quadrant davit, Patent No. 
680,823, and the other is the Schmidt davit, Patent No. 
795:937- 

There are many thousand sets of Welin quadrant davits 
installed on board ships to-day, and their number far ex- 
ceeds that of all the other mechanical davits taken to- 
gether. The general appearance of this type is familiar 
to all seafaring men and to others interested in the davit 
question, 

In general, the construction of the Welin quadrant 
davit may be described as follows: A substantial square- 
shaped and broad-flanged frame is bolted to the deck. 
The lower part of the frame is provided with a toothed 
tack and a slot. The upper part is provided with an actu- 
ating screw turning in stationary bearings. Above the 


screw there is a rigid bronze-sleeved guide bar of ample 
dimensions. A nut, actuated by the screw, travels on 
the guide bar. The screw, guide bar and rack are all 
parallel and athwartships. The shape of the arm has 
given the davit its name. The lower part is a quadrant, 
provided with teeth and a flange, and works in the rack 
and slot of the frame. The upper part of the arm is 
curved somewhat in a fore and aft direction, to give the 
required overhang. The center of the quadrant is pro- 
vided with a hole for the pin on the traveling nut; this nut 
holds the arm in position and also swings the arm when 
the davits are operated by turning the screw. The arm 
is arranged so that in its inboard position the upper end, 
or center of eye, comes slightly inside of the center of 
the quadrant. 

This construction is very rigid and substantial without 
unnecessary weight. The arm is firmly supported both at 
its lower edge and at about one-third of its height upward 
by means of the strong rigid frame. The twisting and 
bending of the arm is thus reduced to a minimum and 
will not in any way affect the working parts. 

The power required to swing the boat out is absolutely 
the minimum, as can be seen from the following: 

The quadrant rolls on the flange in the slot and is con- 
trolled in its position by the toothed rack. There is, there- 
fore, only negligible rolling and gear friction to overcome 
in the lower part of the arm. The nut slides on the rigid 
guide bar, the ample dimensions of which insure a large 
bearing surface to take care of all the stresses through the 
arm and minimizes the friction. The center of the radius 
of the quadrant is always in the centerline of the guide 
bar. Thus there can be no side pressure whatsoever on 
the actuating screw. The actuating screw is only sub- 
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jected to a thrust along its centerline, and can therefore 
be designed to give the best efficiency. It is generous in 
size, with large threads, the pitch always being so that it 
is self-locking, thus giving perfect control throughout 
the operation of the davit. Ample clearance can be given 
without detracting from its effectiveness. The actuating 
screw is very rigidly supported in the stationary bearings 
in the frame and also well protected from all blows by the 
upper part of the frame. 

The very important working principle of the quadrant 
davit is that the force applied tc the arm through the screw 
is always at right angles to the line between the center of 
the radius of the quadrant and the lower point of contact 
of the periphery of the quadrant with rack and slot. This 
will be the case in any position of the arm, and it is 
therefore generally called “the moving fulcrum” principle. 
The turning moment for the arm, under these conditions, 
will always be the maximum and always the same for all 
positions of the arm for, the same amount of power 
applied. wy : 

Another feature helps to minimize the required power 
to swing the boat out: It is stated above that the hanging 
point of the arm (the eye), with the davit in the inboard 
position, is slightly inside ofthe center of the radius of 
the quadrant. Therefore, only a very short part of travel 
will require a very small outboard force; almost imme- 
diately the weight of the boat and arm will help the opera- 
tion by changing the direction of the force in the screw. 
It is then only necessary to overcome all the friction, 
which is a very small matter. 

The above shows why such a small amount of power 
is sufficient to launch even the largest lifeboats with the 
Welin quadrant davits; ordinarily only one man is needed 
at each crank. Even with a big list there will never be any 
uncertainty of action as far as turning out of the davits 
is concerned, as long as the list does not make it impos- 
sible for the men to stand on the deck to turn the cranks. 

Another very important characteristic of the Welin 
quadrant davits is the compensation. By compensation 
is meant that the falls are led over sheaves so that the 
boat will get a more nearly horizontal path of travel than 
if the falls were led directly from the blocks to bollards 
or belaying pins. By this compensation, in some cases, a 
shorter arm than would otherwise be necessary may be 
used to give the proper clearance between boat and edge 
of deck, viz., with nested boats. Furthermore, the power 
required to swing the boats in is also reduced. From the 
following table can be seen the power needed on the crank 
to swing a lifeboat in or out, loaded and unloaded: 


——Comparative Effort on Crank——, 


Quadrant Pivoted Percentage 
Lbs. Lbs. 
o 
Boat in inboard position, empty... 8% 56% (ouadiens a 
Boat in inboard position, loaded.. 23% 156 l pivoted! 
Boat in outboard position, empty.. 75 101 Quadrant 75 
Boat in outboard position, loaded. 210 275 percent of 


L Pivoted. 


Comparative figures are given for a Welin quadrant davit 
and a Broady pivoted davit. The same swing, outreach 
of davits and weights of boats are used. As nearly as pos- 
sible the actual frictions and resistances for new davits 
are taken into consideration to give an absolutely fair 
comparison. The nature of the construction will to some 
extent affect the figures, such as the lesser rigidity of the 
pivoted davit. This cannot be accurately determined, but 
is none the less of great importance. 

The open construction of the Welin quadrant davit is 
of great advantage in regard to upkeep and inspection; 
one can at a glance see if there is anything wrong with 
the driving mechanism. The question of the effect of 
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ice on the operation of these davits has often come up. 
The only part where the ice could form on the davits in 
any quantity is in the rack, but it will never put the davit 
out of working order. The pressure of the sharp-edged 
flange and teeth will crush any ice because the pressure 
on the ice in the rack will be several thousand pounds per 
square inch. All the ice will press out or melt out of the 
rack. There are in a complete lifeboat and davit instal- 
lation some parts that will much more readily be put out 
of order by ice than the davits. For instance, the neces- 
sary block and tackles. It is certainly safe to say that 
the davits would be the last parts of the whole equipment 
to be put out of commission by ice. This has been demon- 
strated many times in actual practice on board ships. 

The deck space required for Welin quadrant davits is 
much less than for pivoted davits. The frames generally 
do not reach inboard further than about half the beam of 
the boat against at least the full beam for pivoted davits. 
The frames and arms are made of cast steel, as this re- 
quires less cost in upkeep, compared with structural steel 
davits. The weight will be practically the same for the 
same strength as for structural steel. 

A very important question often comes up when discuss- 
ing mechanical davits: How will the weight compare with 
the old round-bar davits? The shipowner naturally does 
not like to put more weight than absolutely necessary so 
high up on his ship. If we now take as an example a 
24-foot 30-person metallic lifeboat, the weight of this 
boat and equipment is 2,250 pounds; 30 persons at 165 
pounds is 4,950 pounds; tackle and blocks 125 pounds, giv- 
ing a total of 7,325 pounds. The smallest overhang radius 
that could be considered for round-bar davits to take care 
of this boat is 5 feet 6 inches. If these values are used in 
formula (2) the diameter of the davits must be 6% inches. 
If, now, the davits are 9 feet above the boat deck and 
reach down to the deck below, the weight will be for the 
davits and brackets about 5,300 pounds. If the turning 
gear is added, the total weignt will be at least 6,500 pounds. 
For the same boat a set of Welin quadrant davits, size 
D, 5 feet 6 inches would be used, weight 1,750 pounds. 
The round-bar davits in this case weigh 4,750 pounds, or 
3.7 times more than the Welin quadrant davits. In every 
case the Welin quadrant davits will be much lighter than 
round-bar davits when figured to comply with the new 
law. At the same time they will be much more substantial 
than any other class of davits, and by their very looks 
will inspire confidence among the passengers, which is of 
great importance in time of disaster. 

Another important question to answer is: Is it neces- 
sary to reinforce so heavily the deck as to make the use 
of Welin quadrant davits prohibitive? With a fully loaded 
24-foot, 30-person boat hanging in the swung-out arms of 
size D, 5-foot 6-inch davits, the deck structure will be 
subjected to the following stresses for 15 degrees list of 
the ship. The pressure at the outboard end of the davit 
frame is 10,300 pounds and can easily be taken care of 
by a 2-inch pipe stanchion, unless, as is generally the case, 
the deck is amply strong enough, when no additional 
support is necessary. The pull on the deck at the inboard 
end of the frame is 5,750 pounds and can be taken care of 
by a 34-inch rod going through the deck. The pull can 
also be taken care of by plate or angle iron under the 
deck, secured to two adjoining deck beams. The extra 
reinforcements will in most cases not exceed 200 to 300 
pounds for a set of davits and is absolutely negligible. 
Therefore the comparatively small weight of davits and 
reinforcement will be an extra inducement for the ship- 
owners to adopt the Welin quadrant davits. 

The Schmidt davit is a gravity davit of the quadrant 
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class. There is no toothed rack or actuating screw on 
this davit. The arms are held in position at their lower 
end by two wire ropes going from each corner of the quad- 
rant to opposite sides of the frame. The upper end of the 
arm is held by means of a rope leading to a drum on the 
frame over a sheave on top of a high stanchion on the 
inboard end of the frame. The two drums for one set of 
davits are worked simultaneously by means of a single 
shaft running between the davits. The quadrants roll in 
slots and are thus steadied sideways. The davits are 
placed in from the ends of the boat, thus eliminating the 
overhang of the arms. This, of course, brings the davit 
frames far inboard and the boats must be chocked ex- 
ceedingly high above the deck. The davits are swung out 
by means of the force of gravity on the arms and the 
boats. This is not a safe proposition in the writer’s opin- 
ion, as previously stated about gravity davits. It is there- 
fore not deemed necessary to go into further details about 
this type of quadrant davits. 
(To be concluded.) 


Notes on the Conversion of Cargo Vessels 
into Bulk Oil Carriers—IV 


BY F. K. RUPRECHT * 


In the former case the vertical stiffeners will be brack- 
eted to the tank top, and in the latter case they will be 
carried down and riveted to the floor plates and bracketed 
to them also (Fig. 9). The bulkhead will be continuous 
to the strip of plating on the centerline at the tank deck 
level where the stiffeners will be bracketed to the beams 
(Fig. 10). Above this the bulkhead extends to the upper 
deck, which forms the top of the expansion trunk. If the 


Brackets 24%24x 2" 
10- Zo. rivets 
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tank deck is entirely removed this bulkhead and the stiff- 
eners will be continuous to the upper deck. In this case 
extra stiffening is required, due to unsupported length of 
stiffeners. 

The plating will be erected in horizontal strakes and 
the connection to the tank top will be by double angles, 
double zigzag riveted. The connection to the top and 
bottom of the shelf at the tank deck will be by double 
angles single riveted, and to the upper deck by angles of 
the same size. The butts and laps of the plating will be 
double riveted throughout. The horizontal stiffeners will 
be of the same size as those on the transverse bulkheads 
and will be bracketed to them as described in the follow- 
ing section. 


* Associate Member Society of Naval Architects and Marine Engineers. 
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Aft in the way of the tunnel the centerline bulkhead 
will be built in three sections, one between the tank top 
and tunnel, or in some cases between the keel plate and 
tunnel. The second section will be from the top of the 
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tunnel to the shelf at the tank deck level, and the third 
section will be between this and the top of the expansion 
trunk. The connection to the tunnel will be by double 
angles of the same size as the angles to the tank top. The 
vertical stiffeners will be cut at the top of the tunnel and 
will be bracketed to the same as described under “Tun- 
mel” 

Vertical web stiffeners will be fitted in line with the 
web frames at the ship’s side. These will be flanged plates 
of the width and weight required by rule, and will be 
connected to the bulkhead by single angles, single or 
double riveted, according to size. The webs will be 
clipped to the strip of tank top plating and special brackets 
will be fitted that will have a double-riveted connection 
to the web plate and to the flcor plate (Fig. 11). 
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Aft, in the way of the shaft tunnel, the web will be cut 
and bracketed to the tunnel stiffeners. Under the tunnel 
the regular type brackets as fitted in line with all other 
vertical stiffeners will be worked. 

Supporting brackets to the webs from the bulkhead will 
be fitted at convenient heights, usually at the same level 
as the horizontal girders, and will be single clipped to the 
bulkhead and web plate. These will hold the web square 
to its work when the bulkhead is subjected to pressure. 
The webs will be double riveted at the tank deck level to 
the strong beams, and a bracket will be fitted to secure 
a good connection to the beam. In the expansion trunk 
the web will be straight flanged plates of the same width 
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as the top of the hold webs, and will be connected to the 
bulkhead in the same manner. They will be clipped to 
the strip of plating at the tank deck level and double 
riveted to the upper deck beam. 


TRANSVERSE BULKHEADS 


The plating and stiffeners of all transverse bulkheads 
will be according to rule. Since the centerline bulkhead 
will be continuous the transverse’ ones will be constructed 
accordingly. The old frame floor plate and deck beams 
will be removed and a bottom horizontal strake will be 
fitted from the centerline bulkhead to the bilge. This 
strake will be deep enough to carry it well above the tank 
top level. As mentioned under “Tank Top,” a strip of 
plating will be left on the horizontal stiffener side of the 
bulkhead. Double shell bars will be used single riveted 
or one large, double zigzag riveted may be substituted. 
The angles to the decks, expansion trunk bulkheads and 
centerline bulkhead will be of the same size as the shell 
bars. All corners of the angles will be welded and jog- 
gled over the continuous angles of the centerline bulkhead. 
An angle of the shell bar size will be carried along the 
bulkhead and riveted to the tank top plate on the under 
side. This angle will be the continuation of the bulk- 
head bar on the centerline keelson and will be carried to 
the margin plate and then calked. A corresponding angle 
will be carried along the top side of this tank-top plate 
and will be joggled over the centerline bulkhead angle 
and carried up the bulkhead (Fig. 8). On the vertical 
stiffener side these two angles will be carried to the edge 
of the tank-top centerline plate only and calked. If only 
single angles are fitted on the bulkheads, only the former 
remark applies. In newly constructed tank vessels single 
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job it would be very difficult to secure oiltight work un- 
less double bars are fitted. 

The plating can be arranged in three ways: First, all 
strakes erected horizontally; second, all strakes arranged 
vertically; third, a combination of the first and second 
method. The latter is clearly the cheapest and the best 
arrangement seems to be as follows: A horizontal strake 
from the centerline to the bilge; this plate will be wide 
enough to take the angles at the tank top and to take the 
bilge radius. A vertical strake at the ship’s side from the 
tank deck to the bottom strake. This means that only 
two plates have to be templated. The rest of the plates 
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will be arranged vertically to the tank deck level (Fig. 8). 
In the expansion trunk vertical strakes will be fitted be- 
tween tank and upper deck. All butts and laps will be 
double chain riveted throughout and will be kept clear of 
all vertical and horizontal stiffeners to allow calking. 
The horizontal stiffened side will be the calking side. 

The vertical stiffeners will be of bulb channel or Z-sec- 
tion, spaced about two feet apart, but they will be ar- 
ranged so that a stiffener will be in line with each keel- 
son. The stiffeners will be bracketed at the bottom to 
the outside plating and to the next floor plate by special 
brackets (Fig. 14). 

In line with the side keelsons, vertical web stiffeners 
will be fitted. These will be flanged plates of the weight 
and width required by the registration societies rule. 
They will be connected to the bulkhead by a single angle, 
single or double riveted as required and clipped by single 
double riveted clips to the strip of tank-top plating over 
the keelson. A bracket will be fitted between the web 
and tank-top plating of a size sufficient to make the total 
length of connection two frame spaces. At the top the 
webs will be clipped to the tank deck and supporting 
brackets fitted at horizontal girder heights, as described 
under “Centerline Bulkhead” (Fig. 15). 

The upper ends of the stiffeners will be bracketed to 
the strip of plating at the tank-top level. In the expan- 
sion trunk the verticals will be of the same section and 
will be bracketed at the tank deck level and to the upper 
deck beams. 

If the wing spaces between the tank and the upper 
decks are to be used as summer tanks, transverse bulk- 
heads will be built on the same frames as the main cargo 
bulkheads. The plating and stiffeners will be the same as 
the bulkheads in the expansion trunk. If these spaces are 
to be used for coal bunkers, only one bulkhead will be in- 
stalled besides the cofferdam bulkheads (Fig. 3). The 
cofferdam bulkheads, however, will be built continuous 
from bottom plating to the upper deck, since the tank deck 
will be removed in them. 

Horizontal stiffeners will be fitted to all bulkheads at 
the stringer levels. These may be built-up girders con- 
sisting of an angle riveted to the bulkhead, a wide plate 
and a heavy face angle. A cheaper way, and better from 
certain points of view, is to fit a large channel or I-bar 
instead of the more complicated built-up stiffener. The 
only disadvantage is that in some cases it is desirable to 
fit all the stiffeners on one side of the bulkhead, and 
while the girder plate can be cut out in way of the ver- 
ticals, it would be impossible to fit channel stiffeners. 
The smaller amount of riveting needed with the channel 
or I-sections, cuts the expense for each bulkhead by a 
considerable amount. These sections can be made un- 
limited in strength by fitting face plates to the I-beams 
and reverse bars in the channels. 

The horizontal stiffeners will be bracketed to the 
stringers by heavy flanged brackets three frame spaces 
in length by two frame spaces in width. They will be 
double riveted to both stringer plates and bulkhead stiff- 
eners, and the shell clips to stringers will be doubled for 
three frame spaces each side of the bulkhead. On the 
vertical stiffener side the brackets will be double clipped 
to the bulkhead, single clipped and double riveted, and 
the vertical stiffeners will be worked intercostal and 
bracketed to the bracket plate. 

At the centerline bulkhead brackets two frame spaces 
each way will be fitted at the horizontal stiffener levels. 
On one side the brackets will be double riveted to stiff- 
eners and on the other will be double clipped, or single 
clipped and double riveted, to the bulkhead. The vertical 
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stiffeners will be continuous and the brackets will be cut 
out to allow them to pass through; this means that the 
bulkhead clips will be fitted intercostal. All these clips 
will be calked oiltight. 

(To be continued.) 


Japanese Liner Fushimi Maru 

Those who have followed the development of naval 
architecture and marine engineering in Japan cannot fail 
to appreciate the efforts put forth by the Nippon Yusen 
Kaisha (Japan Mail Steamship Company) and the Mitsu 
Bishi Dockyard & Engine Works. The former, aided 
largely by Japanese Government subsidies, is the largest 
shipowner in the Orient. Moreover, important technical 
researches are constantly being carried out by its staff of 
expert engineers. The latter is a private concern owned 
by Baron Iwasaki’s family, whose immense wealth has 
enabled the yard to reach a high state of perfection in 


Fig. 1.—S. S. Fushimi Maru 


both its organization and equipment, so that it is now 
capable of building the largest ocean liners as well as 
super-dreadnoughts. 

The latest product of these two concerns is the steam- 
ship Fushimi Maru, a twin screw full scantling steamer 
having the following dimensions: 


Wenethvoyeralll tae aeer cracker rocker: 525 feet 
Length between perpendiculars................. 505 feet 
Bread thats terse tk tei vaistnct aleve tie 63 feet 6 inches 
Depth erriatrie cre taste qeacancutece os 37 feet 6 inches 
IDNGDIACEINEME 5 o0000000000000000000000000000 21,500 tons 
GeO WONT 5 0000000600000569860000000006 II,000 tons 
IDGAGKITEIEINE CAPACI 200000cc000000000000006 13,000 tons 
MIGACERSMGME CADACIBY 0 o0600000000000090000C 14,000 tons 
Maser Gpeeal oocccc0d000000000000000000000 17 knots 


As will be seen from the general arrangement plans, 
the Fushimi Maru has two complete decks extending from 
end to end of the ship. There is a continuous cellular 
double bottom extending from the collision bulkhead to 
the after peak bulkhead. The hull is divided into ten com- 
partments by eight extra strong watertight bulkheads. 
The framing is especially strengthened according to 
N. Y. K. practice, which is to adopt heavier scantlings 
than usual requirements, especially in way of the boiler 
room and hatch openings. The ‘tween deck framing is 
also stiffened. 

The promenade deck and the upper deck amidships serve 
as the first class accommodation for 122 passengers, hay- 
ing rooms en suite and many spacious staterooms fitted 
with single berths. The first class dining saioon is situ- 
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ated on the bridge deck and provides 20 tables comfortably 
arranged under a large oval-shaped dome skylight. Near 
the saloon is a roomy pantry. The social hall and smoking 
room are on the promenade deck. The decorative scheme 
applied to the dining saloon, social hall and smoking room 
is one of the most attractive features, as this vessel is 
the only liner which has adopted the style of Japanese 
decoration that prevailed 400 years ago in the period 
known in Japan as “the age of Fushimi and Momoyama.” 
A children’s room, a bar room, a swimming tank, a dark 
room for amateur photographers, a laundry, a barber shop 
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placed under Welin patent boat davits. As to cargo han- 
dling for the six cargo holds aggregating 14,000 tons 
measurement capacity, there are fourteen powerful 
winches in addition to a special heavy derrick which allows 
taking a load of 40 tons. The cargo handling gear pro- 
vided enables rapid loading and discharging of the ship’s 
cargo. 

The main machinery, which develops 12,000 indicated 
horsepower, consists of two sets of triple expansion en- 
gines designed and constructed by the Mitsu Bishi Engine 
Works. A novel feature of the engines is the use of cast 
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Fig. 2.—Profile and Deck Plans of S.S. Fushimi Maru 


and all other rooms necessary for comfort on a long voy- 
age are also provided. 

The second class accommodation is situated in the poop 
for 60 passengers. The dining saloon is plainly yet neatly 
finished, and the smoking room is located on the poop deck, 
which affords ample promenade space. On the upper deck 
aft there are compartments for 12 intermediate and 190 
steerage passengers. The captain’s and officers’ rooms are 
situated on the boat deck. 

The vessel is equipped with wireless telegraph and fire 
extinguishers and a thorough equipment of electric lamps, 
electric fans, telephones and ventilators. Among other 
features are a disinfection apparatus, a refrigerating in- 
stallation and a hospital and operating room, all complete; 
the fresh water is purified by a Buhring’s filter. 

There are sixteen boats, twelve of which are lifeboats 


steel supports. The condensing system is of the contraflow 
type, in which the vacuum can be adjusted according to 
the varying temperatures of the sea water, and in which 
all exhaust steam is utilized to its highest degree of ef- 
ficiency. Unusually heavy coverings are placed on the 
steam piping and valve boxes in order to reduce the heat 
loss through radiation, and thence the consumption of 
fuel to a minimum. The steam is generated by seven 
Scotch boilers working at 200 pounds per square inch, 
fitted with Howden forced draft. 

The vessel was launched on June 28, 1914, the keel hav- 
ing been laid on May 19, 1913. She was completed on 
November 23, 1914. The hull and machinery, including the 
auxiliaries, were all constructed by the Mitsu Bishi Com- 
pany, except the ash ejectors and forced draft apparatus, 
which are of foreign patents. 
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Economy Talks ~ 
“Old Scotch” 


A Marine Engineer's “ Paradise’ 


Well, boys! I have found her at last! She came right 
here to this port, and she’s a beauty, too! 

Oh, no! I’m not talking about girls, as I’m too old to 
be noticing petticoats. What I mean is that I’ve found the 
engineer's paradise. I’ve been preaching economy to you 
marine engineers for nearly a year, and now I’ve found 
the real thing in the economy line. The rewards of 
economy are comfort for the boys in the engine and fire- 
rooms, and this new creature which combines both comfort 
and economy is the Northern Pacific, now running between 
San Francisco and Portland. 

Did you ever think in your wildest dreams that steam- 
ships would be racing express trains? Well, this ship and 
her sister are doing that same thing, and the best of it 
is that the steamers are beating the smoke wagons on 
shore. Think of scooting along 23% knots, day in and day 
out, without anybody down below sweating over it, and 
you will not wonder that I call these clippers “paradises.” 

Think of a chief engineer having a cabin about 15 feet 
square all to himself, and a private bath on the side where- 
in he can wash up forty times a day, if necessary. Beats 
that galvanized iron bucket in the southwest corner of 
the fireroom that I used to have in my younger days, eh? 

I don’t believe any shipyard in the whole bloomin’ coun- 
try ever turned out any finer specimens of their art than 
these two packets. Although 524 feet long overall and 
lean in their lines, their 63 feet of beam gives plenty of 
room for everything. On these dimensions their gross 
tonnage is only 8,255, so you see that they must have 
pretty fine lines to hike along the way they do. As they 
can carry 856 passengers and 2,100 tons of freight, it 
would take a number of trains on the railroad to outcarry 
these boats. Every imaginable comfort for the passengers 
is provided, and it is just about as much trouble to travel 
between these two ports now as it would be to hire a 
room and sit around the St. Francis or the Waldorf hotels 
for a day or so. 

Ah! but it’s down in the engine and firerooms where the 
real comfort is found for the workingman. As you walk 
down the engine room ladder you might think you were 
going into an immense “rathskellar” (that’s German for 
a liquid fuel station). The high-pressure turbine drives 
the central shaft and two low-pressure turbines drive the 
wing shafts. They look like three immense tins for hold- 
ing the brown fluid. Talk about room to swing a cat by 
the tail! Well, there’s room enough in those engine rooms 
to swing a camel by the tail; that is, providing his tail 
wouldn't break off while you were swinging him. 

The first thing that strikes you is the simplicity of 
everything. I don’t see how it would be possible to ar- 
Tange marine machinery with less valves, pipes and other 
things than you find here. The wrought steel exhaust 


pipes look big enough to drive a Ford through them with- 
out touching the sides and tops. 

The shaft alley is big enough to hold a Democratic con- 
vention in, and the strangest thing that strikes an old- 
timer like me is the size of the three main shafts. Just 
think of steel shafts only 1244 inches in diameter to trans- 
mit over 7,500 horsepower each! They look like lead pen- 
cils compared with the shafts for reciprocating engines of 
that power. All the oiling is done by forced lubrication, 
and that extends to a new wrinkle for oiling the stern 
tubes. They force a special oil into the tubes under a 
pressure just ‘sufficient to overcome the pressure of the 
water outside. This reduces the friction and saves the 
lignum-vite. I suppose the next thing they will be doing 
is to oil the skin of the ship so she'll slide through the 
water easier. 

Firing on this ship is a “cinch,” if there ever was one 
at sea. She has twelve watertube. oil-burning boilers 
of a new type, built by the Babcock & Wilcox Company. 
Two-inch tubes are used, so they can be cleaned quite read- 
ily with a turbine cleaner. The boilers are operated on 
the closed fireroom system of forced draft with mechan- 
ical atomization oil burners. The air is admitted both at 
the bottoms of the boilers and in the fronts, so that cor- 
rect combustion is a matter of easy regulation. Although 
there are twelve boilers in the ship, they can maintain their 
scheduled speed on ten, leaving two dead, so that they can 
be cleaned when necessary during the voyage. 

When I first began these papers I dwelt at length on the 
economy in reducing smoke and keeping the CO, regu- 
lated. I was, therefore, glad to see at least one vessel 
where they make arrangements to have the men in charge 
of the fireroom pay attention to these impertant items. 
By a very ingenious device the fireman can tell at a 
glance the density of the smoke passing up the stacks, and 
also get a fair approximation of the percentage of CO, 
in the waste gases. 

As these ships run in competition with the railroad, they 
have to keep going on a regular schedule, and a lively one 
at that. They are only in port at each end of the run for 
about nineteen hours at a time. I am informed that they 
are averaging 8,600 knots a menth, which is some running, 
believe me. I doubt if any steamers in the world are 
making any better mileage than that. 

I wish I was a young man starting in to go to sea 
again. I would surely apply for a job on one of these 
flyers, where a man could take an interest in running 
these paradises of the Pacific. 

Yours for economy, 


Vutec 


Ouestions and Answers for Marine Engineers 


Inquiries of General Interest Regarding Marine Engineer- 
ing and Shipbuilding will be Answered in this Department 


CONDUCTED BY H. A. EVERETT * 


This department is maintained for the service of prac- 
tical marine engineers, draftsmen and shipbuilders. All 
inquiries should bear the name and address of the writer. 
Anonymous communications will not be considered. The 
identity of the writer, however, will not be disclosed un- 
less the editor is given permission to do so. Indicator 
cards taken from marine engines will be carefully ana- 
lysed, the defects pointed out, and the horsepower calcu- 
lated, provided complete data are sent with the cards. 


Stresses in Expansion Bends of Steam Lines 
Q.—Will you kindly inform me through your Query Department how 


to figure the stresses in expansion bends of steam lines? To take a 
specific case, I inclose a sketch of a 6-inch steam pipe, 14 inch_ thick, 
subject to a steam pressure of 180 pounds per suare inch. IR 1S Se 


A.—An exact solution is involved and difficult and prob- 
bably not worth the time required when a result, suf- 
ficiently accurate for general engineering work, can be 
obtained by the following approximate method. 

There should be borne in mind, however, the assumptions 
made in the solution. The pipe has a straight length of 
about 60 feet — 12 feet = 48 feet, which expands along its 
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Seamless Drawn Steel Pipe, 6 Inches Inside Diameter, 14 Inch thick, 
Steam Pressure 180 Pounds per Square Inch 


axis when heated by the steam. If the room temperature is 
assumed to be 70 degrees F., then the increase in the tem- 
perature of the pipe, when carrying steam at 180 pounds 
gage and 380 degrees temperature, is 380 — 70 = 310 de- 
grees. The coefficient of expansion for a steel pipe of this 
character is customarily taken as .0000065 per degree dif- 
ference of temperature, so that the straight pipe will in- 
crease in length 48 & 12 X .0000065 X 310 = 1.61 inches. 
This increase in length must be taken up by the expansion 
bend and corresponds to the deflection which that bend 
would be subjected to. 

The character of the bend shown is such that each quad- 
rant would take up one-fourth of the total movement. 
Therefore, considering the semi-circular section at the 
middle, this could be figured in a manner similar to the cus- 
tomary calculation for a hook. This semi-circular bend has 

1.16 
a deformation of = .58inch. From tests which were 
2 
carried out upon actual pipes of this sort to determine the 
loads required to produce certain deflections (“Steam Boil- 
ers,” Peabody and Miller, 1908, p. 293), it is possible to 
predict the load in consonance with this deflection. This is 


* Associate Professor of Naval Architecture, Massachusetts Institute 
of Technology, Boston, Mass. 


(pipe No. 2) 2,290 pounds at 5 feet from the apex of the 
bend or 3,815 pounds at 3 feet from the top. Consider a 
section at the top of the bend (4-4), the bending moment 
about this section will be 3,815 K 3 = 11,445 foot-pounds 
and the stress due to bending will be 
My 11,445 X 12 X 3.25 
i = —— eee 
wh 24.1 
The direct stress is 


load 3,815 

aoe SE = 765 lbs. per, sq. in. 

Section A 5 
The total stress then is 18,500 + 765 = 19,270 (approxi- 
mate). 

It should be noted that if the character of the bend or its 

juncture with the main steam line differ appreciably from 
the sketch, the details of the solution differ accordingly. 


= 18,500 lbs. per sq. in. 


Strength of Main Steam Pipe 
O.—How do you calculate the strength of a main steam pipe? L. D. 
A.—The calculation is made considering the pipe as a 
thin hollow cylinder. If we take a section of the pipe cne 
inch long and let 


P = pressure in pounds per square inch. 
D = diameter in inches. 
t = thickness of the pipe wall in inches. 


f = fiber stress in pounds per square inch, 
then P & D is the load tending to separate one-half of 
this ring from the other and split the pipe along a longi- 


» 
Y 


Section of Pipe 


tudinal element. This is resisted by the two strips of pipe 
at A and A, which together have an area = 2¢, therefore 
IP S€ ID 
j=—— 
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Pressure Oil Burners 


O.—Will you kindly explain to me a few of the most used pressure 
oil burners for naval purposes. I am especially interested in the Pea- 
body burner and would be obliged if you can give some sectional draw- 
ing of it. Navat ENGINEER OFFICER. 


A.—The commonest oil burners of the pressure type 
used in this country are the Thornycroft, Normand, 
Schutte-Koerting, Peabody and Fore River. Abroad the 
Kermode, Wallsend and Mejani are also common. All 
produce atomization mechanically by having the oil dis- 
charged from the burner under high pressure (about 200 
pounds per square inch) and at a high temperature. The 
draft is customarily on a closed stokehold system and the 
amount of air used is regulated either by varying the 
pressure in the stokehold or by varying the size of the air 
admission holes. If natural draft be used, this latter is the 
only means available for regulating the air supply. In 
order to properly control combustion, powerful fans are 
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Fig. 4.—Fore River 


Fig. 5.—Peabody 


Sketches Showing Characteristics of Atomizing Ends of the Principal Makes of Oil Burners 


used which should be built to give a range of air pressure 
in the stokehold of from 3 to 4 inches. The oil fed to the 
burners is capable of regulations both by variation of the 
pressure and adjustment of individual burners, but the 
former is preferred, as it results in a simpler burner. The 
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Fig. 8.—Fore River Burner 


shutting down of a portion of the burners, if the air 
pressure regulation is insufficient, is easier than to attempt 
individual regulation. At present all burners of the pres- 
sure type force the oil through the burner through internal 
channels such that it has a rapid whirling motion close to 
the point of exit and is discharged in a fine conical spray. 
There are two methods of giving the oil this whirling 
motion previous to exit; first by using a passage of helical 


form, and, second, by delivering to a central chamber, close 
to the exit, by means of ducts which enter tangentially. 
Examples of this first sort are shown in the sketches 
(Figs. 1 and 2) of burner tips of the Schutte-Koerting 
and Thornycroft burners, and of the second type in the 
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Fig. 9.—Thornycroft Burner 


sketches of the Normand, Fore River and Peabody burn- 
ers (Figs. 3, 4 and 5). These sketches give the funda- 
mental differences of the various types. Figs. 6, 7, 8 and 
9 show small views of the assembled burners.* 


Slip of Screw Propeller 


Q.—In the ship ........ the revolutions per minute average about 78. 
She has a wheel which is 14% feet diameter and 15 feet pitch, and 
makes a speed of about 10 knots. What is the slip of the screw? C. 


A.—The apparent slip is 
Pitch X R. P. M. — speed in ft. per min. 


pitch X R. P. M. 
6080 & 10 
13 <= —— 
60 


= .134 or about 13% percent. 


Spacing of Spring Bearings 
O.—What is the rule for the proper spacing of the spring bearings 
along the tunnel shafting? M.D. 


A.—Assuming an allowable deflection between bearings 
of a constant amount per foot of length, the distance be- 
tween bearings is, for solid shafts, a function of the 2/3 
power of the diameter of the shaft. The following rule 
gives results in accordance with good practice: 

IL; = IID 
length between centers of bearings in feet. 
IX = ZO 3.8. 


winere Jb = 
D = external diameter of shaft in inches. 


*From “Developments in Oil Burning,’ by E. H. Peabody in the 
Transactions of the Society of Naval Architects and Marine Engineers 
for 1912. 


Letters from Marine Engineers 


Discussion of the Design and Handling of Marine Engines, 
Boilers and Auxiliaries— Breakdowns at Sea and Repairs 


This department is open to all readers of the magazine 
for the discussion of affairs in the engine room. All let- 
ters published are paid for at regular rates. Your ideas 
or experiences will be mutually helpful and interesting to 
other engineers. Write your letter now. 


Some Defects and Remedies of Marine 


Diesel Motors* 


Marine engineers the world over are a very conservative 
lot, and consequently the introduction of Diesel engines 
for the propulsion of vessels was looked upon with more 
or less disfavor. Although each new account of trouble 
with the motors seemed to justify this conservatism, never- 
theless it was only natural to expect considerable trouble 
with the early ships. The change from the old reliable 
steam to oil motors was very great and somewhat in the 
nature of an experiment. Great strides have been made, 
however, during the last year or two. Many of the weak 
points of the early motors have been eliminated and great 
improvements have been made both in the design and con- 
struction of the various motcrs built, so that they now 
compare favorably with the steam engine. At the same 
time, the men who run these engines must be enthusiasts, 
not afraid of either dirt or work, both of which they will 
get in good measure. 

It is the writer’s intention to chronicle a few of the de- 
fects and breakdowns of one of the first large motor ves- 
sels, and how these have been successfully overcome, so 
that now we can cross the Atlantic in stormy wintry 
weather without a stop for any adjustment. The vessel 
has a deadweight capacity of 6,500 tons and is propelled 
by two single-acting four-cycle engines of six cylinders 
each, of the open type. The vessel has run approximately 
120,000 miles since she went into commission nearly three 
years ago. 

The motors are built with the back columns of cast 
iron, which simply take up the guide strain. These are 
not bolted to the cylinders, but are left slightly free of 
same. Steel columns which take up the whole stress of 
working are fitted as closely to the centerline of the en- 
gine as possible. The cylinders are secured to these. Steel 
diagonal tie rods are also fitted from the foundation plate 
to the bottoms of the cylinders, which stop any tendency 
of side play. This arrangement makes a light and very 
open engine. 

The cylinders and head are cast in one piece and dropped 
into a frame with a fitting strip top and bottom, the rest 
being left clear for water circulation. On the bottom of 
the cylinder is bolted an extension piece bored true with 
it by means of which the piston can be lowered for clean- 
ing or examination, and if necessary new rings can be 


_* This letter is from the chief engineer of the motor tank ship 
Emanuel Nobel, owned by the Société Anonyme d’Arment d’Industrie 
et de Commerce of Antwerp, and under charter to the Sun Oil Com- 
pany, of Marcus Hook, Pa., for transporting oil from Philadelphia, Pa., 
to Rouen, France. The vessel is 390 feet 6 inches long, 51 feet beam, 
29 feet molded depth, with a displacement of 9,900 tons and a dead- 
weight carrying capacity of 6,500 tons, including 350 tons fuel, 30 tons 
storés, 100 tons water and 40 tons drinking water. Propulsion is by 
twin screws actuated by two 6-cylinder Werkspoor, direct-reversible, sin- 
gle-acting, four-cycle Diesel engines of 22-inch bore and 893@-inch stroke, 
each developing 1,325 indicated horsepower at 105 revolutions per 
minute. The vessel was built in 1913 by the Netherlands Shipbuilding 
Company of Amsterdam, and the contributor of this letter has been in 
continuous service as chief engineer of the vessel since she went into 
commission.—THE Epttor. 


fitted without disturbing any pipes, levers or high-pressure 
joints. This results in a great saving of time—in fact, the 
whole operation of examining, etc., takes less than an 
hour. We became quite adept at this work during the 
first few months we were on this vessel, as the pistons 
were connected to the rods by four 1%-inch tap bolts 
which were continually breaking. Nickel steel was tried, 
but while this did not break, the material stretched. The 
consequent hammering of the piston on the rod did not 
conduce to a quiet working engine. On one occasion, 
when we stopped to examine, we found two of the bolts 
broken, the remaining two beieng nearly % inch slack. 
Other methods were tried, but with no success. Then new 
pistons were supplied with a flange cast on the under side 
and through bolts were fitted to the piston rod, which cured 
the trouble. 

In the original design of water cooling for the pistons, 
telescopic pipes of steel were fastened to the bottoms of 
the pistons working into a larger sized outer pipe through 
stuffing boxes and glands. These steel pipes corroded very 
quickly with the action of the water, as it was then im- 
possible to keep the glands tight. They were replaced by 
pipes of brass which worked fairly well, but on account 
of the slack piston trouble, they broke off at the neck 
frequently. Finally they were thrown out and the present 
system installed, which consists of a small jet of water 
forced up into the piston, the telescopic pipes having no 
rubbing parts, simply working up and down with the 
piston to prevent the water splashing. 

It was also found after running a short time that the 
cylinder water cooling was rot as it should be. The back 
part of the head was very hot, while the front was quite 
cold. Of course, no metal could stand that strain long 
and several of the heads were cracked. The trouble was 
that the head valves were crowded together too closely 
and the water being unable to get from one side to the 
other would lay stagnant. This was remedied by fixing 
a pipe to the back part of the head and discharging sepa- 
rately. With the new design of cylinder, which the build- 
ers of this type of engine are now using, the valves are 
placed well apart, giving a free passage for the water. 

All of the water cooling is done by means of salt water. 
After a short trial running with sea water, the fresh water 
arrangement originally installed was cut out and nothing 
detrimental has been found up to the present time. No 
incrustation or salting up has taken place. This is a very 
important matter, as working with fresh water means 
that a large quantity of fresh water must be carried to 
make up for the inevitable loss. By using sea water a 
considerable amount of piping, etc., is eliminated. 

With the motor proper, the exhaust valves are a rather 
weak part. These are of the ordinary mushroom type 
and if allowed to become overheated are apt to break and 
drop on top of the piston. The inlet air valve opens at 
the moment the piston is at the top of its stroke, so the 
inevitable happens and the inlet valve spindle is bent. Of 
course a full set of valves and chests are carried as spares, 
so it is quite a simple matter to replace them. At the 
same time it is not advisable to run too long without 
overhauling the exhaust valves. We find it best to take 
them adrift after each voyage in order to clean and grind 
them. 
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The only time the fuel valves give trouble is when dirt 
gets in with the oil, which gradually chokes the small holes 
in the diaphragm. This is soon noticed by the exhaust 
becoming smoky and the injection air pressure tending to 
rise. It is best when this happens to stop and overhaul, 
as if the trouble goes on too long it is apt to burn the end 
of the fuel chest. 

One of the most interesting breakdowns I think we 
have had was when the intermediate- and high-pressure 
compressor cylinders were smashed up. These are of the 
tandem type, with the low-pressure on top and the inter- 
mediate- and high-pressure below, the latter pistons and 
rods being all in one piece and driven by balance levers 
from the main motor. The high-pressure piston had seized 
in the chamber, causing a complete smash. Both cylinders 
and pistons were broken and driven across the platform, 
bending and breaking the steel air and water pipe con- 
nections. The heavy steel crosshead was also slightly 
bent and the driving links were elongated nearly % inch. 

This happened at 3 A. M. and the oiler, who was stand- 
ing close by, promptly bolted on deck out of harm’s way. 
We commenced at once to fit the spare cylinders and put 
everything in order. The steel pipes caused the greatest 
trouble, but after forty hours’ continuous work we had 
the satisfaction of getting under way and working both 
motors to our destination. 

Another bad smash was the breaking of the large wheel 
of the half-time cam shaft gear. This is worked by a 
small cog wheel secured on the main crankshaft geared 
into a wheel of double its diameter fitted on a small crank- 
shaft, being connected with suitable rods to another small 
crankshaft operating the cams, which revolves at half the 
speed of main shaft. A piece of metal had dropped into 
the teeth, breaking the large wheel, bending the small 
crankshaft and breaking its bearing bracket. 

This was a most serious breakdown, since, although we 
had a spare wheel on board, the necessity of straightening 
the crankshaft was a big order. Moreover, every part had 
to come in exact, otherwise the timing of the valves would 
be wrong. In fact, it looked so formidable that we gave 
it up as a bad job. Eventually, however, we made a start 
and as we proceeded we found that it was not quite so 
difficult as we had imagined, and after thirty-five hours’ 
hard work in a heavy rolling ship, we got the motor 
started up again. All worked well—in fact, the job was 
done so well that it was not found advisable to touch any- 
thing on arrival in port, and it continues to work as well 
as it did before the accident. 

It should be pointed out that neither of these break- 
downs had anything to do with either the design or con- 
struction of the motors. The first was the fault of the 
lubrication and the second was due to the carelessness of 
the engineer on watch. Otherwise, the only trouble we 
ever have with the whole of the compressing plant is oc- 
casionally the breaking of a suction valve in the inter- 
mediate-pressure cylinder, which is renewed in a few 
minutes. As the whole is driven by the motors, it is a 
very compact and simple plant. 

For starting the motors, compressed air, of course, is 
used, at a pressure of 270 pounds per square inch, the fuel 
being injected into the cylinders at 900 pounds per square 
inch, so that all joints and piping must be strong and well 
made. The lubrication is on the gravity system, the oil 
being used over again; the crankpits are oiltight, so that 
good filtration is necessary. Fifteen gallons is usual for 
the engines per day, and 20 gallons per day for pistons and 
auxiliaries. The latter are all steam-driven, a boiler being 
fitted in the engine room having two furnaces, the exhaust 
gases from the main Diesel engines continually passing 
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through one, thereby utilizing the waste heat, while in the 
other is an oil burner. During the day we can dispense 
with the burner altogether, enough steam being generated 
by the waste gases. 

The fuel consumption for all purposes per day is 9% 
tons of gas oil, for the main motors 8% tons and for the 
boiler 34 ton. This gives 0.3 pound per indicated horse- 
power per hour under average running conditions. The 
overall consumption, including auxiliaries, works out at a 
little less than .4 pound per indicated horsepower per hout. 

When the vessel came out she was fitted with three- 
bladed propellers of 10-foot pitch, but there was consider- 
able vibration in the ship. These propellers were later 
replaced by four-bladed wheels with a foot more pitch, the 
revolutions being then 105 per minute and with no vibra- 
tion whatever. 

In the writer’s opinion, Diesel motors for marine work 
will be greatly simplified in the future. There is still a 
tendency to make them too complicated. There are too 
many parts to go wrong. There is no doubt, however, that 
as experience is gained many things will be altered. There 
is still a great field for research in this respect. 

T. I. GRAINGER, 
Chief Engineer, M. S. Emanuel Nobel. 
Rouen, France. 


The Need of an Enrolled Naval Reserve 

The April issue of INTERNATIONAL MARINE ENGINEER- 
ING contains a timely editorial which discusses a method 
of obtaining a naval reserve and at the same time of 
assisting the merchant marine under the United States 
flag engaged in the foreign trade. This is a question of 
vital importance to the navy, but it is not at all generally 
appreciated by the American people. 

The last Congress enacted laws which will give (at 
least they are expected to give) an adequate trained re- 
serve for the active fleets as well as for those in reserve. 
This reserve will be composed entirely of men who have 
served in the navy and will, therefore, measure up to a 
high standard of efficiency and ability. The fact that mem- 
bers receive pay for their services should tend to make 
the majority of honorably discharged men, who are re- 
turning to civil life, desire to belong to the reserve. It 
must be understood that the fcrmation of this reserve will 
be a rather slow proposition; nevertheless it shceuld be suc- 
cessful in the end. 

Every naval officer fully appreciates the urgent neces- 
sity for such a reserve. It is needed to bring existing 
complements up to their war strength, to fill up skeleton 
crews of vessels in reserve, and to furnish the men neces- 
sary to fill in in case of casualties. Contrary to usual 
opinion, even the ships in the active fleet which appar- 
ently have full complements would really need many more 
men to place them on an actual war basis. They could get 
along with the number they now have, but they would be 
much better off with from one hundred to two hundred 
additional men on each battleship. These additional men 
must come from the reserve. 

But there is a reserve needed for another class of ships 
that cannot be classed as strictly naval vessels. By this 
I mean the men needed to man the immense number of 


vessels required to supply the wants of a modern fleet 


when operating at a distance from its established bases. 
The number of such vessels required to supply a first class 
modern battle fleet (including battleships, battle-cruisers, 
destroyers, mine layers, submarines, aviation ships, etc.) is 
simply astonishing to the untrained mind; in fact, it is 
astonishing even to the trained mind which has not care- 
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fully investigated this matter. The number is so large 
that it is not well expressed by dozens or scores; it runs 
into the hundreds. 

It is pertinent to inquire where we are intending to get 
the men necessary to man and operate this immense num- 
ber of ships (even after we get the ships themselves). 
That they must be manned is not open to question; it is 
only a question of how efficiently they can be manned. 
It is difficult to believe that the ordinary merchant crew 
(which usually includes a large number of foreigners) 
would prove very efficient in this service in time of war. 
It would therefore appear extremely necessary to provide 
some means by which each vessel assigned to this auxiliary 
service could be immediately fitted out with an intelligent 
crew of American citizens. I do not mean to insinuate 
that it is not possible to have an intelligent crew which 
includes many foreigners, but I think that everyone will 
acknowledge that a foreigner can hardly be expected to 
take the same interest in the welfare of this nation that 
should be normally expected of an American citizen. It 
should therefore be the policy of the nation to use Ameri- 
can citizens wherever it is possible to do so, when engaged 
in wat. 

The greatest difficulty in carrying out the above policy 
is the scarcity of Americans who follow the high seas as 
an occupation. The coastwise fleet, being all under the 
American flag, should furnish a good many men for such 
an auxiliary naval service, but surely it would not furnish 
more than one-third of those required. In addition to 
those in the coastwise shipping, there is a large body of 
men engaged on the Great Lakes. Many of these men 
have never seen the high seas, but, since a ship is a ship 
whether in fresh or in salt water, their lake experience, 
coupled with a desire to make good, ought to make them 
very adaptable for the auxiliary service. The writer be- 
lieves that we shall be obliged to turn to the lake shipping 
for a large number of men in case of war. That these men 
will make good, after they have had a little experience, is 
not to be doubted. 

But even though we have fields from which some men 
can be obtained in case of need, this does not give us a 
system by which we know just how many men can be 
obtained, just what each man can do well, and where to 
send each man when the time comes. Some system of 
enrollment which will give all of this information (as 
well as much other) is badly needed. The needs of the 
fleet will not wait while we gather the information we 
should have carefully compiled in times of peace. 

A NAVAL OFFICER. 


Poor Circulation in Boilers 


One of the common ailments found in boilers is poor 
circulation. This is due to several causes. Some boilers 
are improperly designed, and no change that will remedy 
this trouble can be made after they are built; but one of 
the causes of poor circulation that the writer has occasion- 
ally met with, and which is curable, is the placing of too 
many tubes in a boiler, due to the desire of the designer 
to get as much heating surface in the boiler as possible 
without exceeding a specified diameter. A boiler is some- 


times found with the tubes arranged as in the accompany- * 


ing sketch. It will be noticed that the top and bottom 
rows of tubes in this design extend close to the shell of 
the boiler, and that there is no break in the rows. 

In the case illustrated, the steam formed on the furnace 
sheets cannot rise to the top freely, being checked by the 
flow of water downward, there not being space for one to 
pass the other. This defect could be remedied by remoy- 
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ing one tube from each side of the horizontal rows and 
one vertical row in the center. This may be objected to 
on the grounds of insufficient heating surface and also 
of restriction of the passage of the burnt gases, but all 
marine engineers know that it is common for a boiler with 
150 or 200 tubes to have 15 or 20 of them plugged at one 
time without any appreciable difference in the steaming 
qualities of the boiler. If this is so in a boiler that has 
good circulation, it follows that if by removing the same 
number of tubes in a boiler that has poor circulation the 
circulation is improved, the increased quantity of steam 
generated by the better circulation will more than compen- 
sate for the decreased heating surface and restricted draft. 
The boiler that has the more nearly perfect circulation, 
other things being equal, will generate the most steam. 
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Sketch Showing Arrangement of Tubes in Scotch Boiler 


This admits of no argument, and anything that can be 
done to make the circulation better makes for better steam- 
ing qualities and economy of fuel. 

The tubes in many cases are too close to the furnace 
crowns and the space does not permit perfect circulation. 
In some cases the tubes are too close together. Many 
boilers that have tubes 3 inches in diameter would do bet- 
ter work with tubes 2% inches in diameter, spaced the 
same distance between centers, the better circulation more 
than compensating for the decreased heating surface, but 
these are defects that cannot be remedied once the boiler 
is built. 

Poor circulation causes other defects besides decreased 
steaming qualities and waste of fuel. It is always found 
that boilers which have poor circulation are subject to cor- 
rosion and pitting internally, particularly under the back 
connections and bottoms of furnaces and flues. The water 
which lays stagnant in the bottom of a boiler soon be- 
comes charged with all the elements of a galvanic battery 
and attacks the sheets with which it comes in contact. 
There are a number of good boiler circulators on the mar- 
ket, which circulate the water in the bottom of a boiler 
more or less effectively and are well worth the amount it 
costs to install them. 

Another evil of poor circulation is the tendency of 
boilers so afflicted to foam. When there is insufficient 
space for the steam to rise to the surface of the water 
freely it accumulates near the heating surface, and when 
there is a sudden opening of the throttle, or lifting of 
the safety valve, the accumulated steam rises to the sur- 
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face of the water rapidly and carries the water with it 
over into the steam pipe. 

It is hardly necessary to mention the difficulty of keep- 
ing a boiler which is afflicted with poor circulation tight 
in the bottom seams. Every marine engineer is fully 
aware of this. Broken staybolts are another result of 
poor circulation. In raising steam on a Scotch boiler it 
frequently happens that the pressure rises to 100 pounds 
before the water in the bottom starts to circulate, and the 
sudden expansion of the bottom of the boiler when the 
temperature equalizes throws a severe strain on the stay- 
bolts that often causes them to break. 

Practice and theory work splendidly together, much bet- 
ter than when used separately, and it would seem that all 
designers of boilers should study the practical operation of 
boilers as well as their theoretical efficiency. Jo Se 


Repairs to a Babcock and Wilcox Boiler 

At about twelve hours forty-five minutes post meridian, 
January 26, 1915, while the U. S. S. Nebraska was steam- 
ing in formation at drill off the southern coast of Cuba, a 
violent noise caused by the escape of steam was heard in 
boiler No. 3. This gave no alternative save hauling fires 
with rapidity and trepidation. When this was completed, 
and safety permitted an examination to be made, it was 
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The defect in the header was a hole about 3 inch in 
diameter which had blown in the curvature of the header, 
shown in the sketch and noted by the letter “A.” The 
header was manufactured in Ig00, and in making the 
curvature the metal had been drawn thin. As there is 
no means of cleaning the rust from between the headers, 
corrosion at these points is permitted to go on without 
abatement, thus rendering ruptures in old boilers to be 
expected, this being our third similar experience in two 
years. 

After the header was cut out and sent to the repair ship 
the hole in the header was filled with metal by the oxy- 
acetylene process, so that metal projected into the header 
through the hole for a distance of 2 inches, the metal 
being built up on the outside only. The cost of rigging 
the header for a test being prohibitive, it was concluded 
to install the header without a test. 

When the installation was completed, at a cost for mate- 
rial of $103 (21/9/2) and a labor cost of $44.52 (9/5/5), 
a test was put on the boiler and it was found to leak at a 
pressure of 150 pounds, the working pressure being 265 
pounds. This looked like doing all of the work over 
again, which would have made the job cost, for material 
$154.50 (£31.7), labor $89.04 (£18.3), total $243.54 (£50). 
A realization of this fact made us adopt the following 
process, so as to save the tubes at least: 
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Sketch Showing Arrangement and Method of Removing Element of Babcock & Wilcox Boiler for 
Purposes of Welding Hole in Rear Header 


found that water and steam were escaping between the 
fourth and fifth headers at the back of the boiler counting 
from the left. 

When the vessel reached port as much of the asbestos 
as could be gotten at was dug from between the headers, 
showing the damage. The boiler was slowly filled until 
the defective header could be identified, which was found 
to be the fourth header. There were no spare parts of 
this kind available at the time, and on account of the 
strenuous duty necessitating the service of all power, it 
was decided to attempt repairs to the old header, which 
was then cut out, destroying thirty-six 2-inch seamless 
drawn tubes 8 feet 2 inches long, and two 4-inch seam- 
less drawn tubes, one 6 feet 3% inches long and the other 
8 feet 2 inches long, a total cost of $51.50 (10/14/7). 


The upper 4-inch tube connecting the back header with 
the drum was heated with a blow torch where it is ex- 
panded into the header and the end crimped to allow the 
tube to be drawn from the header and left in place in the 
drum. The front and back doors were removed and the 
casing in wake of the header lifted clear. Two strong- 
backs were then made of 34-inch by 3-inch steel, shaped 
so as to bridge the front header of the element having 
the defective back header. The nuts were removed from 
four hand hole plates in the adjacent headers, one from 
the top and one from the bottom of each header, the dogs 
being left in place in each case and the heels of the strong- 
backs being bolted to the boiler front by means of the 
studs in the handhole plates, as shown in the sketch. This 
gave a good, rigid brace for the work. 


A channel bar 8 inches by 3 inches was placed on the 
boiler side of the apex of the strong-backs, flanges point- 
ing boilerward, and extending from one strong-back to 
the other, as shown in the sketch. Four bars of iron I 
inch in diameter and 20 inches long were placed in the 
boiler, as shown in the sketch, to form rollers to take the 
weight of the element as it was shoved back and thus re- 
lieve the pressure on the baffles. 

The upper and lower 4-inch nipples of the front header 
having been cut out, screw jacks were placed between 
the channel bar and the front header and were gradually 
set up. The whole element was thus moved aft, without 
much difficulty, until the defective back header was ex- 
posed in the rear of the boiler sufficiently to permit of 
being worked on. This is shown in the sketch at “B.” 

With the header in this position the oxy-acetylene weld- 
ing outfit was again brought into play and the metal built 
up over the defect to a greater thickness and spread out 
more over the outer surface. It was impossible to put 
metal on the inner surface, since it was an under surface. 

This being completed the element was forced back into 
place, the upper 4-inch tube rolled in, the upper and lower 
front 4-inch nipples renewed, the bracing removed and 
the casing replaced and boiler tested. A test of 400 pounds 
was applied without any indications of a leak, and sub- 
sequent service under forced draft has shown no derange- 
ment. 

The baffles in the boiler had been put in alinement and 
held there by metal strips %4 inch thick, 4 inches wide, and 
extending from the top row of 2-inch tubes to the bottom 
row and clamped to the tubes. This alinement made it 
possible for the tubes to slide through the baffles without 
breaking or deranging them, and also made a testing of 
the alinement of the baffles after the completion of the 
repairs a very simple and easy matter. 

A comparison of the costs of the two methods is given 
below: 


Method Time Material Labor Total Cost 
Cut out header........... 6 days $103.00 $44.52 $147.52 
(21/9/72) (9/5/5) = (80/14/7) 
iackwbackpheader-rrrleyerelons 4 days $6.96 $32.68 $39.64 
(1/9/0) (6/16/0) _(8/5/0) 


Lizut. F. H. Saprer, U.S. N. 
U.S. S. Nebraska. 


Unirep States Navy SpEcIFICATIONS.—The new speci- 
fications of the United States Navy indicate a changed 
opinion as to the extent to which sulphur is detrimental in 
steel castings. Former specifications allowed a maximum 
of 0.05 percent sulphur in all carbon castings of grades 
A, B and C and 0.04 percent in nickel-steel castings desig- 
nated as ‘special grade.” In the new specifications grades 
A and B are subdivided into two classes—A and D, the 
high carbon, and B and E, the medium carbon relatively. 
A and B maintain the old limit of 0.05 percent sulphur and 
D and E permit castings to go as high as 0.07 percent sul- 
phur. The two subclasses include castings of less impor- 
tance than the others. For castings in grade C the limit 
is changed from 0.05 percent sulphur to 0.07 percent. The 
nickel-steel or special grade castings now have 0.05 per- 
cent instead of 0.04 percent sulphur as the limit. The re- 
quirements for tensile strength are reduced from a mini- 
mum of 90,000 pounds per square inch in nickel-steel to 
85,000 pounds. The elastic-limit stipulation is 45 percent 
of the tensile strength in carbon castings, instead of a 
definite limit in pounds. The elongation requirements are 
advanced from 20 to 22 percent in the special, or nickel- 
steel, grade, and the bending bar required is 120 degrees 
instead of 90 degrees—American Machinist. 
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Grab Dredgers 
- Fig. 1 shows two of the latest type of grab-dredgers 
made by Messrs. Priestman Bros., Lid., Hull, fitted on a 
wooden pontoon at work in Sydney harbor. They take 
steam from a main boiler on the center of the pontoon. 
These grab-dredgers are capable of a working load of 
8 tons at 40 feet radius and are equipped with two differ- 
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Fig. .—GxbDraike Pontoon 


ent designs of grabs, the grab-bucket and whole-tine 
types, the latter for dealing with hard material. 

Priestman grab-dredgers have recently been fitted on 
self-propelled steam hopper barges, built by Mr. Joseph 
Constant, of London, for the Great Central Railway Com- 
pany for their new port of Immingham. The dimensions 
of the vessels (Fig. 2) are: length, 132 feet 6 inches; beam, 
28 feet 6 inches, with a hopper capacity of 600 tons. 


Fig. 2.—Grab-Dredger Hopper Barge 


Marine Articles in the Engineering Press 


Official 


Trials of New United States Destroyers— 


New Shipyard Tools and Methods—Electric Propulsion 


Description of Trials of the Torpedo Boat Destroyer 
‘Downes.——By Lieutenant R. M. Griffin, U. S. N. The 
Downes is one of eight destroyers authorized by Congress 
on March 4, 1911. She is a twin screw vessel fitted with a 
combination of Curtis turbines and reciprocating engines 
and was built under contract by the New York Shipbuild- 
ing Company, Camden, N. J., at a price of $777,500 
(£160,000). The hull is 300 feet long between perpen- 
diculars, 30 feet 9 inches molded beam with a draft of 
g feet 11 inches on a displacement of 1,126 tons. The 
block coefficient is .418. The boilers are of the Thorny- 
croft type arranged in pairs in two separate firerooms, 
each boiler being equipped with seven Schtitte & Koerting 
fuel oil burners. A description is given of the main and 
auxiliary machinery and of the official trials. 1 illustra- 
tion. 6,300 words.—Journal of the American Society of 
Naval Engineers, May. 


An Air Fleet: Our Pressing Naval Want—By Com- 
mander Thomas Drayton Parker, U. S. N. Before dis- 
cussing the air fleet and its uses, a description is given of 
the various types of aircraft to be considered, including 
kites, balloons, aeroplanes and dirigibles. The paramount 
duty of both dirigibles and aeroplanes, in which their use- 
fulness is proved by events during the present war, is re- 
connaisance. In addition to this, they are useful for 
screening and spotting. For offensive uses the weapons of 
the dirigible are rapid fire or machine guns, automatic 
rifles and bombs. For protection against aircraft the aerial 
gun is the main resource. After outlining the present 
position of aeronautics abroad, the point is emphasized 
that the present strength of our air fleet is: dirigibles, 
none; aeroplanes, including seaplanes, 23, which, compared 
with the strength of other nations, means that we are 
among the smallest of the minor air powers. The author 
makes a strong plea for the immediate construction of 
both the dirigibles and aeroplanes. 25,400 words.—United 
States Naval Institute Proceedings, May-June. 


New Shipyard Tools and Methods—By H. P. Phelps. 
This article describes the new tools and methods in use 
at the yards of the Newport News Shipbuilding & Dry 
Dock Company, where the equipment has been developed 
gradually, as the capacity of the yard has expanded. Of 
the three methods of driving machine tools in common 
practice, the centralized or single unit drive, the group 
drive and the individual motor drive, it has been found 
that the individual motor drive is by far the most satis- 
factory from an operating standpoint, but because of the 
fact that most machines take double the power to start 
them than is required to operate them after starting, with 
the consequent enormous first cost of equipping a shop 
complete with individual motor drives, it has been found 
advisable to install simple group drives in many in- 
stances. It is the intention of the management at pres- 
ent to scrap the very inefficient hydraulic pumps now in- 
stalled for those of motor drive type, as it is assumed that 
a power saving of 100 percent will be accomplished by 
this change. As a result of investigations, the Newport 
News yard has installed a complete plant for the manu- 
facture of gases for operating oxy-hydrogen and oxy- 
acetylene welding and cutting apparatus which has been 
found very efficient and economical for shipyard work. 


Two semi-automatic machines for milling turbine blading 
have also recently been installed with considerable say- 
ings for this class of work. In November, 1913, a tool- 
making department was organized, comprising a tool steel 
storage room and a heat treatment department, storage 
department, die-making department, machine department, 
grinding department and a tool storage room. The func- 
tions of this department include the purchase and selec- 
tion of all the tool steel used at the yard and the manu- 
facture complete, including the forging, machining, heat 
treatment and grinding of all the tools manufactured for 
use in the yard. Very favorable results have been ob- 
tained from this department. 5,000 words—The Journal 
of the American Society of Marine Draftsmen, January. 


The 250-Ton Floating Cranes for the Panama Canal.— 


-Drawings are given of the original designs of the 250- 


ton floating cranes Ajax and Hercules, built by the 
Deutsche Maschinen Fabrik, A. G., of Duisburg. Steps 
are now being taken to repair the jib of the Ajax, which 
collapsed early in December last. The Hercules, however, 
was accepted by the canal authorities at the end of March 
and is now employed on work on the canal. The cranes 
were required to lift 250 tons at a reach of 21 feet over 
the ends and 22.3 feet over the side of the pontoon, and 
100 tons at a reach of 80.1 feet over the end and 81.6 feet 
over the side of the pontoon. There were to be no moving 
counterweights. The pontoons are not self-propelling, but 
are furnished with warping capstans. They are very 
careiully designed with watertight compartments, any two 
of which can be flooded without impairing the stability of 
the crane. The pontoons are 150 feet 25@ inches long by 
88 feet 934 inches wide, and have a depth of 15 feet 9 
inches at the sides and 16 feet 8 inches at the center. 
Complete, each crane comprises about 2,869.3 tons of ma- 
teria! made up as follows: Pontoon, 1,634.4 tons; electric 
plant, coal, water, etc., 173.7 tons; steel superstructure, 543 
tons; machinery, 368 tons; counterweight motors, control 
gear, etc., 150.2 tons. 5 illustrations. 600 words.—Engi- 
neering, June II. 

Electric Propulsion for Battleships——By Assistant Naval 
Constructor H. G. Knox, U.S. N. The reason why elec- 
tric propulsion is being adopted, the author points out, is 
because other forms of reducing gear comprise a single 
ratio gear with a non-reversible turbine, which gives eco- 
nomical results for one speed only, whereas with electric 
propulsion economic, reliable, quick reversing drive is 
obtained at both high speeds and at cruising speeds. He 
maintains that only when mechanical engineers succeed 
in producing a reliable, quick reversing, two-speed gear 
capable of handling 7,000 horsepower at 160 revolutions 
per minute will the day of electric propulsion be over. In 
describing the details of electric propelling machinery, the 
author takes up first the alternator, then alternating cur- 
rent motors, induction motors, the phase-wound induction 
motor, and the double squirrel cage induction motor. Sum- 
ming up the advantages of the various types of motors, 
the author points out that the double squirrel cage induc- 
tion motor is by far the best solution for ship propulsion. 
26 illustrations. 13,400 words.—United States Naval In- 
stitute Proceedings, May-June. 
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stroyer Nicholson—By Lieutenant W. F. Cochrane, 
U. S N. The Nicholson is one of six destroyers author- 
ized by Congress August 22, 1912, and is one of three built 
by William Cramp & Sons Ship & Engine Building Com- 
pany, Philadelphia, Pa., at a contract price of $842,000 
(£172,500) for each vessel. The hull is 300 feet long 
between perpendiculars, 30 feet 4 inches molded beam, 
with a mean draft of 9g feet 5 inches on a displacement 
of 1,050 tons. The block coefficient is .426. Propulsion is 
by two Cramp-Zoelly turbines, arranged on two shafts, 
with a compound reciprocating cruising engine on the for- 
ward end of each shaft. Between the cruising engine and 
the turbine there is a hydraulically-operated friction 
clutch designed by Mr. J. F. Metten, chief engineer of the 
Cramp shipyard. A table is included, giving the dimen- 
sions of shafting, bearings, etc., as well as details and 
dimensions of the auxiliaries. Data from the standardi- 
zation and other trials are given. 1 illustration; two 
tables. 3,600 words——Journal of the American Society of 
Naval Engineers, May. 


Steam Turbine Blade Fastenings—By James A. Cap- 
staff. Repeated tests of steam turbines have proved that 
the efficiency of a turbine varies with the blade speed and 
the number of rows of blades, and also that the number 
of rows of blades varies inversely as the square of the 
blade speed for a given efficiency. Increasing the number 
of revolutions per minute offers increased efficiency with 
smaller turbines, and the tendeiicy is to develop alone these 
lines. It is a question as to how far the peripheral speed 
of the blades can be increased and the size of the turbine 
reduced. The answer must be determined by the strength 
of the materials. Theoretically, the limit would be reached 
when the mean blade speed equals between .75 and .9 that 
of the steam in the case of a Parsons reaction turbine, 
and .5 in the case of a pure impulse turbine. Quite a com- 
mon pressure drop through a turbine is from 265 pounds 
per square inch down to 28 inches vacuum. This drop in 
pressure represents a steam velecity of 4,200 feet per sec- 
ond. While the possibility of ever increasing the theo- 
retical blade limit is remote, nevertheless the tendency is 
to go on increasing the blade speed. It should be noted 
that Parsons’ turbines seldom exceed 550 feet per second 
at the mean diameter of the last expansion, Curtis as high 
as 700 feet per second, and De Laval 1,375 feet per second. 
All, however, are a long way behind the theeretical most 
efficient speed. With the increase of revolutions, if the 
diameter is kept down, the blade heights must run up. 
This cannot be done, however, without taxing the strength 
of the blade and its fastenings. A detailed description is 
given of the various methods of blade fastenings, includ- 
ing the Parsons, Westinghouse, Fore River, De Laval and 
the Lovekin methods. In Mr. Lovekin’s method the rotor, 
or disk, is grooved with plain dovetailed grooves into 
which is inserted a tongued locking piece about 12 inches 
long. Alternately the blades and the distance pieces, 
whose roots are milled to a dovetail on one side and a 
recess on the other, are threaded on to this locking piece 
until the length is made up. Another piece of locking 
strip is inserted and more blades and distance pieces 
threaded on, and the operation repeated until the entire 
circumference of the groove is filled up, with the excep- 
tion of a piece of locking strip equal in length to two 
blades and two distance pieces. After assembling one 
complete row, the locking ring is calked well down to 
make sure that the blading completely fills the groove. 
Mr. Lovekin’s side locking piece is so designed that, in 
the process of calking, the roots of the blades and the dis- 
tance pieces are first brought in contact with the bottom 
of the groove, and then the biades and distance pieces are 
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forced bodily against the side of the rotor grooves. The 
bottom of the locking piece is under-cut so that in calking 
a spreading action takes place at the bottom and tightens 
the lower portion of the blading as well as the upper. 
Special mention is made of the admirable features of the 
Lovekin method, which are rigidity; great direct pulling 
strength; the fact that heavy calking is not required to 
give it its direct pulling strength; that full advantage has 
been taken of the best known method of assuring rigidity, 
namely, side calking; the blading operation is quick and 
so simple that the services of experienced bladers are not 
essential; it is foolproof; no special recesses are required 
around the circumference of the rotor grooves for the 
insertion of the blades (an item of importance in reblad- 
ing) ; extended distance pieces, so valuable in strengthen- 
ing the blades against bending, and providing a good 
steam line across the stage, can be used; perfect alinement 
of the blades in a row is assured. and there is no abrupt 
change of*section or blade at the surface of the rotor. 24 
illustrations. 5,500 words.—Journal of the American 
Society of Naval Engineers, May. 


Heat Transmission and Tube Length in Marine Feed 
Water Heaters—By Professor Leo Loeb, M. E. This 
article describes a method to develop the theory of heat 
transmission as applied to closed heaters operating on ex- 
haust steam, and also the application of this theory with 
reliable data from tests of marine feed heaters to the 
preparation of design curves incorporating all the oper- 
ating variables for a given type of heater. There is given 
first the general theory of heat transfer from steam to 
water, thermal resistances and a mathematical discussion 
of temperature differences or temperature gradients. The 
data used to determine the heat transfer in marine heaters 
were taken from tests on a Bureau of Steam Engineering 
heater and a Schutte & Koerting spirally corrugated film 
heater. The data thus obtained are incorporated in a 
number of design curves which permit a graphical solu- 
tion of problems of feed heater proportions for a given 
type of heater. From the tests considered in the paper, the 
following conclusions were drawn: That closed feed water 
heaters developed for marine purposes have temperature 
gradients resulting from the general relation that heat 
transfer 1s proportional to some power of the temperature 
difference; that the numerical value of the exponent for 
the heaters tested is less than unity; a vertical tube per- 
mits higher rates of heat transfer than a horizontal tube 
due to the more effective disposal of condensate; film tube 
heaters give much higher rates of heat transfer than plain 
tubes, or tubes with retarders; the clearance between the 
tubes making up a film unit can be great enough to prevent 
excessive friction loss in the form of pressure drop with- 
out in the slightest decreasing the efficiency of the film 
agitation which renders this type more effective for heat 
transfer than a plain tube; air carried into the steam space 
of a feed water heater will seriously interfere with heat 
transmission in any type of heater, if allowed to accumu- 
late for any considerable period of time; water film agi- 
tation is more important than steam side film agitation, 
and air free condensation are essentials to the maintenance 
of high rates of heat transfer. 20 illustrations, 12 tables, 
3 appendices. 15,000 words.—Journal of the American 
Society of Naval Engineers, May. 

The Ships of the United States Navy, 1776 to 1915.—By 
Robert W. Neeser. This is an installment of a series of 
articles giving an historical record of the ships now in 
service in the United States Navy and of their prede- 
cessors of the same name. This article deals with the 
Arizona and Pennsylvania. 3 illustrations. 5,800 words. 
Umted States Naval Institute Proceedings, May-June. 


New Books for the Marine Engineer’s Library 


A Noteworthy Treatise on Structural Design of Warships—Elementary 


Works on 


Breson’s MARINE Drrecrory oF THE NORTHWESTERN LAKES. 
Size, 634 by 934 inches. Pages, 288. Numerous illustra- 
trations. Chicago, 1915 Harvey C. Beeson. Price, $5. 

This directory is now in its twenty-ninth year of publi- 
cation and every effort has been made to make the data 
given regarding American and Canadian sailing, steam 
and gas-engined vessels on the Northwestern Lakes accu- 
rate and authentic in every detail. The lists of vessels 
give the rig, principal dimensions, date of building and 
the name and address of the owners in convenient tabu- 
lated form. A record of engines and boilers is included, 
together with lists of special types of vessels, such as lum- 
ber steamers, as well as the officials of various marine 
organizations on the Lakes. A very important feature 
of this year’s volume is a port directory of Canadian har- 
bors, published by authority of the Minister of Marine 
and Fisheries of Canada from a compilation of the Port 

Directory of Canada. The physical characteristics of each 

harbor are briefly described, indicating the docking and 

anchorage facilities as well as lights, port charges, etc. 

The book is replete with excellent illustrations of note- 

worthy ships and important marine events of the year, 

supplemented by brief articles regarding marine affairs 
on the Lakes and improved marine appliances. 


STRUCTURAL DeEsIGN oF WaArsuHips. By Professor William 
Hovygaard. Size, 634 by 934 inches. Pages, 384. Illus- 
trations, 186. New York, 1t9o15: Spon & Chamberlain. 
Price, $5.50 net. London, 1915: E. & FP. N. Spon, Ltd 
Price, 2Is. net. 

With public attention focused by the present European 
war upon nayal strength and the relative value of differ- 
ent types of warships, this volume by Professor Hovgaard, 
late commander of the Royal Danish Navy, and now 
professor of naval design and construction, Massachusetts 
Institute of Technology, is particularly timely. The book 
is based on a series of lectures prepared for a course in 
naval construction, which was established by the Massa- 
chusetts Institute of Technology in 1gor for officers of the 
United States Navy detailed to take this course in 
preparation for duty as naval constructors. Although the 
work was prepared chiefly as a text-book for students of 
naval construction, it goes considerably beyond the limits 
of ordinary text-books, and in the theoretical treatment 
of the subject much is presented that is new. 

The early chapters deal with longitudinal strength, 
transverse strength and the strength of individual girders. 
Following this, there are chapters on the strength of a 
rectangular plate under fluid pressure, and of columns and 
plating under compression, Seldom has the application 
of scientific principles to structural design been more care- 
fully worked out than in the treatise which Professor Hoy- 
gaard gives of the desi&n of the structural members of 
warships. The results are of immediate practical value 
to anyone who has to do with design problems of this 
nature. 

In the chapter on riveting and calculations for riveted 
joints, the author most carefully investigates the method 
of failure of all forms of riveted joints commonly used in 
hull construction, and extends the investigation to the 
riveting of bulkhead liners and doubling plates—a subject 
on which little discussion is available. 

Shell plating, framing, decks and bulkheads are in turn 


Mechanics and Valve Gears—Scientific Management 


exhaustively treated, and, in the theoretical treatment in 
these chapters, much is given that is novel, while in the 
chapters on practical application the author advances a 
number of suggestions for new structural features. 

Professor Hovgaard’s methods of investigating the 
problems of strength in structural members are in a 
measure known to readers of this magazine from the 
papers which he has presented before the Society of Naval 
Architecture and Marine Engineers and the Institution of 
Naval Architects. The present volume brings into read- 
ily accessible form the results of exhaustive investigations 
and research from sources of information which are widely 
scattered, and in most of the subjects discussed the dif- 
ferent practices employed by various nations in warship 
design are compared. 


Work, Waces AND Prorirs. Second edition. By H. L. Gantt. 


Size, 5 by 7% inches. Pages, 312. Illustrations, 27. New 
York, 1913: The Engineering Magazine Company. Price, 


$2. 

In bringing out a second edition of this well-known 
volume, the subject matter has been thoroughly revised 
and enlarged by the inclusion of additional instances of 
the application of scientific methods to labor problems, and 
also by giving more detailed developments of some fea- 
tures of the work and the summation of the argument into 
a comprehensive and complete outline of a plan of sys- 
tematic management, based on the policies and methods 
defined by the author. 


Vatve Gears. By Prof. Charles H. Fessenden. 
inches. Pages, 170. Illustrations, 171. 
McGraw-Hill Book Company, Inc. 

Only steam engine valve gears are discussed in this 
book, and the subject matter is presented in the form of 
an elementary treatise for use principally as a text-book 
for students in an engineering college. The Zeuner and 

Bilgram diagrams are both used throughout the book and 

are given almost equa! consideration. Some of the most 

useful constructions belonging to the Reuleaux diagram 
have been incorporated in the Zeuner solutions in order to 
avoid introducing a third diagram. 


Size, 6 by 9 
New York, 1915; 
Price, $2 net. 


ELEMENTARY MECHANICS FOR THE PRACTICAL ENGINEER. By 
John Paul Kotteamp. Size, 514 by 8% inches. Pages, 181. 
Illustrations, 85. New York, 1915: McGraw-Hill Book 
Company, Inc. Price, $1.50 net. 

The subject matter of this book comprises a series of 
thirty lessons published in Powcr as part of an engineer’s 
study course. The aim of the entire course is to present 
only those principles of mechanics which could be directly 
applied to the various phases of power plant operation. 
The problems given in the hook were selected with this 
point in mind. The book is a clear exposition of a branch 
of science which should be understood by every practical 
engineer. 


THe Fore River Loc.—A 16-page magazine known as 
the Fore River Log, published in the interests of the em- 
ployees of the Fore River Shipbuilding Corporation, 
Quincy, Mass., made its first appearance in May of this 
year. The various activities of the community of 5,000 
men who comprise the shipyard force are described and 
illustrated in a most interesting manner. 


Shipbuilding and General Marine News 


Contracts for New Ships—Marine Terminal Improvements— 


Recent Launchings—Improved Appliances—Personal 


New York merchants and capitalists, according to re- 
ports, have organized a syndicate with a capitalization of 
$100,000,000 (£20,500,000) to build a large number of 
vessels for use in the foreign trade. In addition to this 
syndicate, two other projects are being considered, each 
involving the construction of about ten large freight car- 
riers. One of these is interested in the West Indian trade. 
Because of these projects and other inquiries out for over 
fifty steam vessels, the prospects for establishing additional 
shipyards in the United States are very promising. 

That an important project is on in connection with the 
William Cramp & Sons Ship & Engine Building Company, 
Philadelphia, is indicated by the sale of a large amount 
of its stock and a sudden rise in its price from 27 to over 
60 during the past month. Among other new shipyard 
projects is the reopening of the old Crescent Shipyard at 
Elizabethport, N. J., now known as Samuel Moore & Sons 
Company. It is understood that this plant will be con- 
siderably enlarged and will specialize in the construction 
of submarines. The old Roach shipyard property at Ches- 
ter, Pa., changed hands recently and an English syndicate 
will re-establish this yard for the construction of steel 
hulls. The New Haven Shipyard Company, recently or- 
ganized at Bridgeport, Conn., has taken over the shipyard 
of J. E. Mar & Son Company, West Haven, Conn. There 
is also a report that the Shooters Island Shipyard will be 
reopened. 

The fifty or more inquiries now out for new vessels are 
for tonnages ranging from 4,000 to 18,000, and they in- 
clude inquiries from Great Britain, Norway, France, Ger- 
many, Spain, Russia, Denmark, Portugal and China. At 
the present time American shipyards are turning out about 
175 vessels a month and two or three of the largest yards 
on the Atlantic coast are unable to take an order for de- 
livery inside of 24 to 30 months, as they each have enough 
work on hand to keep over 6,000 men employed. In a num- 
ber of yards there is a shortage of labor and high wages 
and continuous employment are offered to artisans of all 
classes. 


Recent Contracts Placed with Atlantic 


and Pacific Coast Yards 


The Fore River Shipbuilding Corporation, Quincy, 
Mass., has received a contract from the Luckenbach 
Steamship Company, New York, to build a freight steam- 
ship 437 feet long. 

William Cramp & Sons Ship & Engine Building Com- 
pany, Philadelphia, Pa., has has received a contract from 
the Mexican Navigation Company, Vera Cruz, Mex., to 
build a passenger and freight steamship at a cost of about 
$800,000 (£164,000). It is also reported that this company 
has received an order from the Russian government for 
several small boats. 

The Staten Island Shipbuilding Company, West New 
Brighton, N. Y., has received an order through Eads 
Johnson, New York, from the Huasteca Petroleum Com- 
pany, New York, for a 10,000 barrel oil barge. 

The Maryland Steel Company, Sparrows Point, Md., 
has secured an order from the Munson Steamship Line, 
New York, for two freight steamships, each of about 
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7,000 tons. These are understood to be in addition to the 
contracts for two freighters for this company placed some 
weeks ago. 

The New York Shipbuilding Company, Camden, N. J., 
has recently received orders to build two tank steamers tc 
cost about $1,000,000 (£205,000). 

The John W. Sullivan Company, New York, has re- 
ceived a contract to build a steam lighter for the Delaware, 
Lackawanna & Western Railroad Company, New York. 
The hull of the vessel will be constructed by the New 
Jersey Dry Dock Company, Elizabethport, N. J. 

A. C. Brown & Sons, Tottenville, N. Y., has a contract 
to build a wooden tug for the Carrol Towing Company, 
New York. 

Hampton C. Ellis’ Son, Toitenville, N. Y., is building a 
50-foot combination tug and passenger boat for the Hewitt 
Bearing Metal Company, Newark, N. J. 

The Greenport Basin & Construction Company, Green- 
port, N. Y., has received a contract to build twelve 60-foot, 
25-knot power boats. 

The Charles R. McCormick Company, San Francisco, 
Cal., has placed a contract on the Atlantic coast for a 
lumber steamer 415 feet long, and this company has also 
ordered two auxiliary power schooners to be built on the 
Pacific coast. 

The Union Iron Works, San Francisco, Cal., has re- 
ceived a contract from the Union Oil Company of San 
Francisco to build an oil tank steamer at a cost of about 
$1,000,000 (£205,000). 


New Vessels Ordered from Shipbuilders 
on the Great Lakes 


The Great Lakes Engineering Works, Detreit, Mich., 
has received an order from the Clyde Steamship Company, 
New York, for three single screw freight steamers de- 
signed by Theodore E. Ferris, naval architect, New York, 
which will cost about $175,000 (£36,000) each. This yard 
also has contracts from A. L. Crosthwaite, New York, for 
a steamer for the coast trade and from a New York firm 
for a steamer about 250 feet long. 

The Collingwood Shipbuilding Company, Collinwood, 
Ontario, has a contract to build a steel tank steamer for 
the Imperial Oil Company, Toronto, Ontario. 


Bath Shipyards Busily Engaged with 
New Work 


The shipyards of Bath, Me., have more work on hand 
than they have had for many years past. The Kelly-Spear 
Company is building three large wooden barges for the 
coal-carrying trade. The Gardner C. Deering Company 
is building a five-masted schocner, and Percy & Small will 
shortly begin construction on a four-masted schooner. 
The Bath Iron Works will soon begin work on the two 
torpedo boat destroyers and a large steam yacht, contracts 
for which were received some months ago. 

Frank S. Bowker & Son, Phippsburg, Me., is building a 
three-masted wooden schooner. 
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Shipbuilding Contracts Soon to be Placed 
Several orders are about to be placed by various depart- 

ments of the Federal Government, outside of navy con- 

tracts, for which bids will be asked in July or August. 

George Simpson, naval architect, New York, is prepar- 
ing plans for a large steel freight steamship, contract for 
which will shortly be let by the Union Sulphur Company, 
New York. 

The New York & Cuba Mail Steamship Company 
(Ward Line), New York, wiil shortly place a contract for 
two large steel passenger and freight steamships, de- 
signed by Theodore E. Ferris, naval architect, New York. 

Eads Johnson, naval architect, New York, is preparing 
designs for several vessels and will shortly ask for bids. 

M. Moch, superintendent of the Richmond-San Rafael 
Ferry Company, San Rafael, Cal., will shortly place a 
contract for a ferryboat to cost about $125,c00 (£25,600). 

Two large banana companies in New Orleans, La., have 
combined and will shortly be in the market for fruit 
steamers. Mr. John Beninato, of New Orleans, is presi- 
dent of the company. 


New Steamboat Companies Organized to 
Operate on the Mississippi River 


The Inland Navigation Company has been organized 
with a capital stock of $9,000,000 (£1,840,000) to build and 
operate steam barges and other vessels on the Mississippi 
river. 

A company has also been organized with a capitaliza- 
tion of $1,000,000 (£205,000) to be known as the Chicago, 
St. Louis & Gulf Transportation Company, to run a fleet 
of river boats between Chicago and New Orleans. 

The Ohio River Improvement Association, Cincinnati, 
Ohio, has made plans to build and operate a line of freight 
steamers between that city and New Orleans. Both steam- 
boats and barges will be built for this purpose, and it is 
understood that the vessels will be larger than anything 
ever used on the Ohio river. 


Marine Terminal Projects 


Dock Commissioner R. A. C. Smith, of New York City, ° 


recently opened bids for the construction of a new pier 
at the foot of Thirtieth street, New York, and also for a 
new pier at Twenty-ninth street, Brooklyn, N. Y., to be 
occupied by the United States Steel Products Company. 

The Department of Wharves, Docks and Ferries, Phila- 
delphia, Pa., is having plans prepared for a double-deck 
reinforced concrete pier 250 feet by goo feet, to be erected 
at the foot of McKean street. 

The Stone & Webster Engineering Corporation, Boston, 
Mass., has a contract for the construction of a pier for the 
Galveston Wharves Company, Galveston, Tex. 

D. L. Taylor Company, Inc., Medina, N. Y., has re- 
ceived a contract to build a public wharf at Dunkirk, N. Y., 
to cost about $70,000 (£14,300). 

The municipal authorities of the city of Baltimore, Md., 
realizing the need of larger dock facilities, are considering 
a proposal to construct and equip with mechanical freight 
handling appliances eight municipal piers. 

The city of Beaumont, Tex., has voted in favor of a 
$100,000 (£20,500) bond issue to complete proposed wharf, 
dock and terminal improvements. 

The city of Evanston, Ill., will soon vote on a $50,000 
(£10,250) bond issue for the construction of piers. 

Herbert D. Mendenhall, consulting engineer, Lakeland, 
Fla., has been retained to design and install the wharves 
and terminals of the Commedores Point Terminal Com- 
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pany. The improvements include the construction of one 
mile of wharves on the St. Johns river. 

It is reported that the St. Louis & San Francisco Rail- 
way Company, St. Louis, Mo., will spend $30,000 (£6,180) 
in the construction of a wharf along the Warrior river at 
Cordova, Ala. 

The Baltimore & Ohio Railroad Company, Baltimore, 
Md., is having plans prepared for a coal pier to be built at 
Curtis Bay. This pier will be about 700 feet long and will 
cost about $1,000,000 (£205,000). 

The City Commission of Orange, Tex., will soon call an 
election to vote on a bond issue of $150,000 (£30,800) for 
building wharves and docks. 


Baltimore Shipbuilding Plant 


Reorganized 

The Baltimore Dry Docks & Shipbuilding Company, 
Baltimore, Md., recently organized, has taken over the 
two shipbuilding plants and other properties of the Skinner 
Shipbuilding & Dry Dock Company. The officers of the 
new company are: President, Thomas H. Bowley, chair- 
man of the board, Baltimore Trust Company; vice-presi- 
dent and general manager, Holden A. Evans, formerly 
naval constructor U. S. N.; assistant manager, J. M. 
Willis; treasurer, William C. Seddon; secretary, William 
W. Coe. Mr. Evans, who has had charge of the Skinner 
Shipbuilding & Dry Dock Company for the past year, 
will be the active manager of the new company. The 
plant is equipped with two dry docks, 600 and 437 feet 
long, respectively, and in addition there are shops and 
equipment for all classes of repair work and for the con- 
struction of tugs, torpedo boats, submarines and other ves- 
sels not exceeding 340 feet in length. The plant will be 
greatly improved and it will be the aim of the manage- 
ment to make it efficient in every department. 


Electrical Equipment at the Smith 


Shipbuilding Plant, Norfolk, Va. 

The electrification of the F. O. Smith Shipbuilding & 
Dry Dock Company’s dry dock at Norfolk, Va., is a notable 
example of the saving that can he effected by the use of 
electricity in shipyards. Previous to July, 1912, the dry 
dock was operated by old-fashioned steam-driven bucket 
pumps. With this equipment practically half a day was 
required to make a haul, and occasionally trouble was 
experienced with the operating machinery. In seeking 
to improve the operation and shorten the time required 
to lift a vessel, the owners decided to replace the steam 
equipment with electrically-driven pumps. Accordingly, 
twelve 20-horsepower, 1,135 revolutions per minute West- 
inghouse electric vertical motors coupled to 10-inch Morris 
centrifugal pumps were installed. 

The installation met with such immediate success that 
in February, 1915, another section was added and six addi- 
tional pumping units, duplicates of those previously in- 
stalled, were purchased and placed in position. The dock 
will accommodate vessels not over 260 feet long on the 
keel blocks or 3,000 tons deadweight. It is now possible 
with this new equipment to lift a vessel high and dry in 
seventeen minutes at an energy cost of about $4.50 (18/9), 
whereas with the old equipment it required half a day 
and cost from $12 (2/10/0) to $15 (3/2/6). 

In addition to the electrically-drivern pumps on the dock, 
the shipyard is fitted up with a very complete line of ship- 
building machinery, including air tools, modern machine, 
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boiler and blacksmith shops, a marine railway with a con- 
crete foundation (said to be the only one of the kind in 
the world), a saw mill and a Westinghouse electric weld- 
ing outfit equipped also for cutting. 


River Steamer Converted to Freight Barge 


The freight and passenger steamer Capital City, built 
forty years ago at Wilmington, Del., is about to end her 
career in the freight and passenger service from Wash- 
ington, D. C., to the lower Potomac River points. All 


of her upper works and machinery have been removed 


and the hull will be converted into a freight-carrying barge 
for service on the Chesapeake Bay and its tributaries. 
During her long career on the Potomac River this vessel 
proved herself one of the most reliable steamers in the 
river service. 


Battleship Arizona Launched 

The United States battleship Arizona, sister ship of the 
Pennsylvania, was launched at the navy yard, New York, 
on June 19. The vessel is of 31,400 tons normal displace- 
ment, with a length of 600 feet on the waterline, a beam of 
97 feet and a mean draft of 28 feet 10 inches. The main 
armament will consist of twelve 14-inch guns mounted in 
four triple turrets on the centerline. Propulsion is by 
Parsons turbines. 


: New Steam Lighter 

Verdon & Co., of Staten Island, N. Y., has recently de- 
livered to the Rock Plaster Manufacturing Company, of 
New York, a new steam lighter, called the Robert L. 
Stevens, which was built from designs by Cox & Stevens, 
naval architects, New York. The lighter is designed to 
carry practically all of her cargo on deck, and accordingly 
the machinery, deck house and derrick have been kept as 
far aft as possible and the tines have been designed so she 
will trim properly when light or loaded. 

The hull is 97 feet long overall, 28 feet 6 inches beam 
molded, 10 feet depth of hold and 9 feet 6 inches draft. 
She has a cargo carrying capacity of 160 tons. Propul- 
sion is by a single cylinder engine, 18 inches diameter by 
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Steam Lighter Robert L. Stevens 


24 inches stroke, driving a cast iron propeller 7 feet 8 
inches diameter by 10 feet pitch. Steam is supplied by a 
leg type boiler 9 feet diameter by 13 feet long, built by 
Heipenshausen Bros. 


LAUNCH OF THE WaAINwRIGHT.—The Uniied States tor- 
pedo boat destroyer Wainwright was successfully launched 
at the works of the New York Shipbuilding Company, 
Camden, N. J., June 19. The new destroyer is a sister ship 
to the Jacob Jones, recently launched at the same yard, and 
has a length overall of 315 feet and a beam of 30 feet 61% 
inches. Her armament includes four 4-inch 50-caliber 
rapid fire guns and four 21-inch torpedo tubes. 


SHIPBUILDING RETURNS.—The Bureau of Navigation, 
Department of Commerce, reports 173 sailing, steam and 
unrigged vessels of 19,494 gross tons, built in the United 
States and officially numbered during the month of May. 


(Photograph by the New York Shipbuilding Company) 
U.S.S. Ericsson Making a Speed of 30.41 Knots on Her Trial Trip 
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ENGINEERING SPECIALTIES 


Submarine Photography 


Submarine photography, or the taking of pictures, both 
stationary and moving, under water, is made possible by an 
invention of Charles Williamson and his two sons, of Nor- 
folk, Va., which consists of a collapsible accordion-like 


Fig. 1.—Wilhamson Submarine Photographic Apparatus in Actual 
Operation 


submarine tube of waterproof canvas and rubber, 2 feet 
in diameter, braced at regular intervals by iron rings. This 
construction permits the passage of a person down the 
tube, and its flexibility permits it to be dragged along by 
a vessel. The top of the tube remains open at the deck 
and the lower end extends down into the water and ex- 
pands into a chamber about 5 feet in diameter, one side 


Fig. 2.—Photograph of Diver Exploring Wrecks 


of Sunken Ships 
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of which is provided with an observation glass window 
through which the pictures are taken. The space in the 
chamber is sufficient to admit two men, one to operate 
the camera and one to control the movement of the tube, 
which is effected by chains operated from the deck of the 
boat. Fresh air is provided by a simple device, enabling 
the operators to work in comfort. 

Artificial illumination under the water for taking the 
pictures is secured by a battery of nine Cooper Hewitt 
quartz lamps, each having 2,400 candlepower. This lamp 
consists of a short tube of pure fused quartz or silica 
containing vapor of mercury, which is made luminous by 
the passage through it of an electric current. The essen- 
tial parts of the lamp are the quartz burner and the aux- 
iliary. The former is the light-giving tube, its support and 
enameled reflector, while the latter consists of the neces- 
sary tilting mechanism and coils for starting and main- 
taining the mercury arc. The auxiliary is kept on board 
the boat, and the burner with its reflector holder is 
mounted in a casing that is placed in a frame and lowered 
into the water. 

The construction of the lamp and its method of instal- 
lation are shown in Fig. 1. Photographs and moving pic- 
tures have been made through the water by the method 
described for a distance of too feet. The photograph 
(Fig. 2) of the diver exploring an old wreck of a ship, 
50 feet away from the camera, indicates one of the nu- 
merous practical uses to which this most important devel- 
opment may be put. 


Emergency Marine Gangway 


Captain Arthur N. McGray, of 119 West Seventy-first 
street, New York, has devised a scheme for the safe dis- 
embarking of passengers and crew from a ship in distress 
in a rough sea, which has the merit of being extremely 
simple to construct and handle. As shown by the illus- 


Emergency Gangway in Operation 


tration, it consists of an inclined gangway constructed of 
two booms with floats at the outboard ends to buoy them 
at the surface of the water. The booms are stayed by guy 
ropes and a wire net is spread between them over which, 
it is claimed, the passengers can safely pass. Sufficient 
slack is provided in the network at the outboard end so 
that the bow of the lifeboat can ride on the net. With a 
vessel in distress lying in the trough of the seas, the emer- 
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gency gangway would be lowered on the lee side, and by 
keeping the lifeboat bow-on to the rescue net the boat 
would be in the best possible position to ride the waves. 


Plans for Government Steamer Surveyor 


Preparations are being made by the Department of Com- 
merce, Washington, D. C., for the reception of bids for 
the proposed new coast and geodetic survey steamer Sur- 
veyor. This vessel, of the ocean-going type, is to be used 
in surveying the work in Alaskan waters. Plans and 
specifications are now being prepared and will be ready by 
July t. The vessel will be built along standard lines, and 
will be of a thoroughly serviceable type. Her equipment 
will also be of a standard type. This decision was reached 
in order that the construction of the boat should not be 
made unduly expensive by the use of special equipment. 
The Surveyor is to be 186 feet long, with a beam of 35 
feet and a displacement of 1,000 tons. She is to burn 
crude oil and is to have a speed of 12 knots and a cruis- 
ing radius of 8,000 miles. Accommodations will be pro- 
vided for 11 officers and a crew of 56. Her wireless equip- 
ment will have a sending radius of 300 miles. The cost 
is not to exceed $220,000 (£45,000). 


PERSONAL MENTION 


Operating Engineers 


John Clark, of New Orleans, La., has been appointed 
assistant engineer on the lake steamer Hanover. 


M. J. Kennedy, of New Orleans, La., has been appointed 
assistant engineer on the ocean-going tug Security. 


R. P. Petrie has been appointed chief engineer of the 
steamship Isthmian, which sailed recently for the Pacific 
Coast. 


A. C. Thorsen, formerly chief engineer of the steamer 
Honduras, has been appointed chief engineer of the Vigil- 
ancia. 


William Rigney, of New Orleans, La., has been ap- 
pointed second assistant engineer of the steamer Norman 
Bridge: 


Lorrain A. Horton is chief engineer of the sea-going 
yacht Utawana, owned by Commodore Armour of the New 
York Yacht Club. 


J. T. Snow, chief engineer, and N. Morrison, first as- 
sistant engineer, have sailed on the steamship Californian 
for Buenos Aires. 


H. F. Boardman, chief engineer, and J. F. Burke, first 
assistant engineer, have sailed on the steamer Oregonian 
for Rio de Janeiro. 


Euler Brown has been appointed chief engineer of the 
steamer Mohawk, engaged in work on the New York State 
Barge Canal at Little Falls, N. Y. 


W. H. Philbrook, formerly first assistant engineer of the 
steamer Honduras, has been appointed chief engineer of 


this vessel, succeeding A. C. Thorsen. 


Charles Bortle has been appointed chief engineer of the 
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twin-screw steamer Julia Saffard of the Albany & Troy 
Line, which went into service on May 30. 


Sandy Andas, of Norfolk, Va., has been appointed as- 
sistant engineer of the steamer St. Johns, running on the 
Colonial Beach route from Washington, D. C. 


Edward Fitzgerald, formerly chief engineer of the 
steamer St. Johns, has been appointed chief engineer of 
the Dreamland, running between Baltimore and Chesa- 
peake Beach. 


John F. McCoy has been appointed chief engineer of the 
steamer Highlander, which the McAllister Steamboat 
Company of New York has placed in the Hudson River 
excursion trade. 


James Featherly, formerly an engineer in the Murray 
Line, has accepted a position as chief engineer of the tug 
James H. Scott, which went into commission on June 1, 
doing harbor work at Albany, N. Y. 


George T. Cahill, secretary of the Marine Engineers’ 
Beneficial Association No. 63, has been appointed chief 
engineer of the Federal Building at Albany, N. Y., having 
entered the Civil Service on June I. 


John Shultz, formerly first assistant engineer of the 
steamer Coe F. Young, has been transferred to the tug 
Empire, which is engaged in towing for the Great Lakes 
Dredge & Dock Company at Troy, N. Y. 


John Houser, chief engineer of the towboat George C. 
Adams of the Cornell Towing Line, has been transferred 
to the steamer Coe F. Young. The George C. Adams has 
been laid up at Rondout, N. Y., for repairs. 


Edward Washburn, formerly chief engineer of the 
Albany Carbonic Gas Works at Albany, N. Y., has been 
appointed chief engineer of the steam tug Marguerite of 
the Great Lakes Dredge & Dock Company. 


Robert P. Cook, chief engineer of the Central Hudson 
Steamboat Company, with a record of fifty-three years of 
service on the Hudson river as a marine and superintend- 
ing engineer, has retired from active service. 


Frank D. Gatter, formerly chief engineer of the steam- 
ship Portland, which recently left San Francisco for 
Europe, has been appointed first assistant engineer of the 
steamship Menoa of the Matson Steamship Company. 


Elsworth B. Mealy has been appointed chief engineer 
of the steamer Florence W., which is engaged by the 
Vanderson Contracting Comparry in construction work on 
the New York State Barge Canal at Mechanicsville, N. Y. 


George Butler, of Alexandria, Va., is chief engineer 
of the steamer Pontonier, which is owned by the United 
States Government for the use of the United States En- 
gineer Corps. Captain Frank Lucket is in command of 
this vessel, succeeding Captain J. A. Beacham, resigned. 


E. P. Evans is chief engineer and Joseph Nash assist- 
ant engineer of the tug Mitchell M. Davis, which has just 
been chartered by a Philadelphia firm and will probably 
be engaged on Delaware Bay during the summer. The 
tug is owned by the Taylor Bros., Washington, ID), Cs, axa! 
commanded by Captain R. T. Fowks. 


George Foss is chief engineer and Joseph Archer and 
William Stone assistant engineers of the steamer /sis, re- 
cently purchased by the Department of Commerce for 
coast and geodetic survey work. This vessel, under the 
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‘command of Captain Paul Whitney, recently sailed from 
Washington, D. C., to take up the coast survey work. 


William S. Werling is in charge of the engine room of 
the torpedo boat Barney, commanded by Lieutenant Lo- 
raine Anderson, which recently arrived in Washington, 
D. C., where she will remain for a period of about three 
months, during which time she will be engaged in giy- 
ing the District of Columbia Naval Reserve practical ex- 
perience in torpedo work and mine planting. 


R. L. Brown is chief engineer and H. S. Johnson as- 
sistant engineer of the steam tug Advance, the most power- 
ful tug of the fleet, owned by the Taylor Bros., Washing- 
ton, D. C. This tug has been chartered by a New York 
firm and is under the command of Captain O. L. Crowder. 


Dennis Ethridge, of Norfolk, Va., has been appointed 
chief engineer of the steamer Wakefield, with James Rich- 
ardson of Washington, D. C., as his assistant. 


Naval Architects, Consulting Engineers and Shipyard 
Officials 


Rear Admiral Henry T. Mayo, U. S. N., has been se- 
lected for appointment as the first vice-admiral under the 
provisions of the naval act approved March 3, 191s. 


At the commencement exercises of Columbia Uni- 
versity, New York, the honorary degree of, Doctor of 
Science was conferred upon Rear Admiral Robert Stanis- 
law Griffin, engineer-in-chief of the United States Navy. 


Prof. Harold A. Everett, associate professor of naval 
architecture at the Massachusetts Institute of Technology, 
Boston, Mass., has resigned to take up the duties of pro- 
fessor of marine engineering in the Post Graduate De- 
partment of the United States Naval Academy, Annap- 
olis, Md. Professor Everett graduated from the Massa- 
chusetts Institute of Technology in 1902 and since then 
has been continuously associated with the Institute as in- 
structor, assistant professor and finally as associate pro- 
fessor of naval architecture. Professor Everett is the 
author of a number of papers on marine engineering sub- 
jects presented before the Society of Naval Architects and 
Marine Engineers and is well known to the readers of this 
magazine as the editor of the “Questions and Answers” 
department. 


The Hawkins-Hamilton Company, Peoples National 
Bank Building, Lynchburg, Va., has been appointed as 
the representative of the Terry Steam Turbine Company, 
Hartford, Conn., for the State of Virginia. 


J. Harry Mull, general superintendent of William 
Cramp & Sons Ship & Engine Building Company, Phila- 
delphia, Pa., made the voyage to the Pacific Coast on the 
turbine steamship Northern Pacific when she was deliv- 
ered to her owners. 


Merton A. Pocock has been appointed district sales man- 
ager of the Terry Steam Turbine Company, Hartford, 
Conn., for the territory included in the States of Minne- 
sota, North Dakota and South Dakota, with headquarters 
in the Endicott Building, St. Paul, Minn. 


H. L. Ferguson, vice-president and general manager of 
the Newport News Shipbuilding & Dry Dock Company, 
Newport News, Va., recently announced the following 
changes in the officers of that company made since the 
death of President A. L. Hopkins, who was lost on the 
Lusitania: F. P. Palen, assistant general manager, is 
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transferred to the New York office of the company. W. 
H. Benson has been appointed assistant to the general 
manager, and is transferred to the general manager’s of- 
fice. E. I. Cornbrooks is appointed superintendent of hull 
construction. 


OBITUARY 


John Samuel White, chairman of Messrs. J. Samuel 
White & Company, Ltd., the famous shipbuilding and en- 
gineering firm of East Cowes, died on May 14, aged 
seventy-seven years. 


Thomas Johnson, former superintendent of the Harlan 
& Hollingsworth Company, Wilmington, Del., died at his 
home at Belle Haven, Va., on June 5, aged eighty-seven 
years. At the age of twenty-two he entered the employ 
of the Harlan & Hollingsworth Company as a helper in 
the boiler shop. From this position he rose to become 
superintendent of the shipyard. He retired in 1894, but 
two years ago he superintended the construction of two 
steamboats at Sparrows Point, Md. 


S. Cornelius Midlam, formerly chief engineer of the 
Hudson River Day line steamer Albany, died at his home 
in New York city on June 2 at the age of eighty-four. 
Mr. Midlam retired two years ago, having served for 
twenty-seven years as chief engineer of the steamer 
Albany. At that time he was probably the oldest marine 
engineer in active service. Before entering the Hudson 
River Day Line service, Mr. Midlam had served in the 
United States Navy and during the Civil War was chief 
engineer of several war vessels. 


Rear Admiral Benjamin F. Isherwood, U. S. N., retired, 
formerly engineer-in-chief of the United States Navy, died 
at his home in New York on June 109, at the age of ninety- 
two. Admiral Isherwood entered the navy in 1844 and 
served during the Mexican war and later with the Asiatic 
squadron. At the begnning of the Civil War he was ap- 
pointed by President Lincoln chief of the newly organized 
Bureau of Steam Engineering and was intrusted with the 
work of building up a steam-driven navy. His work in 
this direction, bitterly attacked at the time, stands to-day 
as one of the most brilliant ccntributions to the develop- 
ment of steam engineering. In recognition of his achieve- 
ments the steam engineering and naval construction build: 
ing at the Naval Academy has been named Isherwood Hall 
and a bronze bust of the officer has been placed over the 
entrance bearing an inscription testifying “to his services 
to his country, to his profession and to his corps and to 
his international reputation in the science and art of en- 
gineering.” 


Among the engineers of the Cunard liner Lusitania, 
which was torpedoed off the Old Head of Kinsale on 
May 7, the following were lost: Archibold Bryce, chief 
engineer; W. T. Smith, intermediate second engineer; 
W. Hetherington, third senior third engineer; W. G. Fair- 
hurst, first intermediate third engineer; W. H. Cole, 
second intermediate third engineer; T. R. Duncan, senior 
fourth engineer; R. E. Jones, Junior fourth engineer; 
W. A. Anderson, senior fifth engineer; S. C. Kelly, inter- 
mediate fifth engineer; J. H. Hayes, junior fifth engineer; 
J. Beggs, senior sixth engineer; D. Morrice, junior sixth 
engineer; J. Lee, senior seventh engineer; A. F. Wheel- 
house, junior seventh engineer; J. F. Paton, steering en- 
gineer; C. S. Fenton, dock engineer; W. Quarrie, venti- 
lating engineer; G. Latham, second electrician; R. Gould, 
first boiler maker; R. McLean, plumber. 


330 


SELECTED MARINE PATENTS 


The publication in this column of a patent specification 
does not necessarily imply editorial commendation. 


American patents compiled by Derbert H. Decker, Esq., 
registered patent attorney, Millerton, N. Y. 


1,135,587. SIMON LAKE, OF MILFORD, CONN., ASSIGNOR TO 
THE LAKE TORPEDO BOAT COMPANY OF MAINE, OF BRIDGE- 
PORT, CONN., A CORPORATION OF MAINE. 

Claim 8.—The combination with a submarine boat, of combined steer- 
ing and propelling wheels mounted in the boat and adapted to be pro- 
jected below the keel thereof, a fender journaled in the sides of the 
bow of the boat, and comprising converging hollow arms having their 


outer ends connected by a conical casting, means for controlling the 
position of said fender, fender rails extending from said fender over 
the deck, along the sides and under the keel of the boat, said rails hav- 
ing their after ends terminating aft of the stern of the boat, and an- 
tenne connected to the casting of said fender, substantially as and for 
the purpose specified. Eighteen claims. 


1,135,686. WATERTUBE MARINE BOILER. MARIO VALLINO, 
OF GENOA, ITALY, ASSIGNOR TO SOCIETA ANONIMA ITAL- 
IANA GIO. ANSALDO & CO., OF GENOA, ITALY. 


Claim 1.—In a watertube steam boiler of the type hereinbefore 
specified, the combination with a rear transverse upper steam and water 
drum, and a front transverse upper steam and water drum of connect- 
ing tubes exposed to the hot furnace gases, connecting the water space 


of said rear upper drum with the water space of said front upper drum, 
a chamber in the water space of said rear upper drum inclosing the 
orifices of said connecting tubes, and feed water supply pipes for de- 
livering into or outside the said chamber, whereby said connecting tubes 
are enabled to operate if desired, as the tubes of an economizer for heat- 
ing the feed water before delivering same into said front upper drum. 


1,137,222. TORPEDO AND OTHER SUBMARINE APPARATUS. 
KARL OSKAR LEON, OF GOTTENBORG, SWEDEN, ASSIGNOR 
TO LEON STEERING DEVICE COMPANY, OF BROOKLYN, N. Y., 
A CORPORATION OF NEW YORK. 

Claim 8.—The combination with a submarine vessel of a pair of re- 
ceivers adapted to be actuated by like vibrations of the water, a steering 


device for the said vessel, controlling means for the said steering device, 
electric circuits each including one of the said receivers, transformers 
each having a primary winding included in one of the said circuits, 
electromagnets each connected in circuit with the secondary winding of 
one transformer, and means operated by the said electromagnets for 
actuating the controlling means to steer in one or the other direction 
toward the source o vibrations, according as one or the other 
electromagnet is ener Fourteen claims. 
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British patents compiled by G. F. Redfern & Company, 
chartered patent agents and engineers, 15 South street, 
Finsbury, E. C., and 10 Gray’s Inn Place, W. C., London. 


26,523/1918. IMPROVEMENTS IN AND RELATING TO STOW- 
AGE, DECK TRANSPORT AND LAUNCHING OF SHIPS’ BOATS. 
CAPT. W. P. THOMPSON, 44, PARKFIELD ROAD, AIGBURTH, 
LIVERPOOL, AND L. ADDISON AND S. J. CAREY. 


The invention relates to improvements in the stowage, deck transport 
and launching of ships’ boats. Broadly, one primary feature of the in- 


vention consists in lowering boats down rails or other equivalent devices 
lying substantially in the plane of the ship’s side, while supporting the 
The bogies are run along the deck rails so 
This is then 


boat bracket-wise on rails. b } 
that their side wheels engage with a pivoted gangway. 


rotated to bring the boat with bogey into the overside position. The 


boat is then pulled by means of a davit or the like on to rails which~ 


extend down to the water. Where these rails are oblique or vertical 
it is preferable that they should run for some distance in a horizontal 
direction before turning downwards. After the boat has become water- 
borne and floated clear of bogey, the latter may be again raised, if 
necessary, either by way of the launching rail or a special return rail. 


2,936/1915. IMPROVEMENTS IN OR RELATING TO SHIPS. 
J. J. BITTLESTONE, 11, LAURA STREET AND H. T. JOHNSON, 
BOTH IN SUNDERLAND. 


According to the invention the ship is provided with an inner skin 
at each side composed of continuous plating forming a series of alter- 


COOG 


nate bulges and recesses, the inner skin at one side of the vessel being 
independent of that at the other side throughout its length. The inner 
skin will tend to safeguard the vessel from flooding in. the case of col- 
lision or damage. : 


5,879/1914. IMPROVEMENTS IN OR RELATING TO TURBINE 
INSTALLATIONS FOR MARINE PROPULSION. K. ALQUIST, 
147, CLIFTON ROAD, RUGBY. 


The object of the invention is to effect a saving in weight and cost 
of the machinery by running the turbines in series, thereby reducing 
the total number of bucket rings required for a certain efficiency, while 
at the same time preserving the independence in operation of each pro- 
peller shaft. The principle on which this object is obtained consists 


broadly in so arranging the admission valves of the turbine units that 
each propeller may be run forward, stopped, or reversed without inter- 
rupting the flow through the turbines. The invention is illustrated in 
the drawing, which is a diagram of an application suitable for two pro- 
peller shafts. One shaft is driven by a high-pressure turbine dealing 
with about 50 percent of the total steam energy, approximately utilizing 
the steam from boiler pressure down to atmospheric pressure in the case 
of ordinary operating conditions, and the other shaft is driven by a low- 
pressure turbine utilizing the remaining steam energy down to con- 
denser pressure. Both turbine units are provided with forward ele- 
ments and reversing elements. 


17 BATTERY PLACE, NEW YORK 


H. L. Aldrich, President and Treasurer 
Assoc. Member of Council, Soc. N. A. and M. E. 


Vol. XX 


Was this 
Accidental? 


Secretary of the Navy Daniels announced 
a few days ago that he wished to have rep- 
resentatives of different engineering socie- 
ties in the United States appointed to consult with the 
Navy Department regarding the best methods of bringing 
the navy up to its highest efficiency. It seems strange that 
he should ask for representatives of almost every tech- 
nical society in the United States except the one that can 
be of more real service to the navy than all of the others 
We refer to the Society of Naval Archi- 
tects and Marine Engineers. Was this an accidental over- 


put together. 


sight, or was it intentional because of the fear that some 
information might be given that he would not care to 
have brought before the Navy Department? 


Bureau of Naval There can be no question as to the 


Inventions advisability and importance of utiliz- 
ing in the most efficient manner the 
inventive ability of the people of the nation for the de- 
velopment and improvement of its navy. Each step in 
advance in the construction and operation cf a naval 
fighting machine depends not only upon the practical 
knowledge of the men who are devoting their lives to 
- naval service, but also to the countless inventions, discov- 
eries and modifications made by scientists, engineers and 
mechanics working in fields not even remotely connected 
with naval construction. In the Navy Department, as 
previously conducted, limitations in authority and expen- 
ditures and Government “red tape” have undoubtedly de- 
layed the adoption, or development, of useful inventions 
There 
has also been a lack of means for encouraging men with 


perfected by manufacturers for other purposes. 


inventive ability to make a special study of naval needs 
and requirements with a view to effecting improvements. 
Tf the Bureau of Naval Inventions, now in process of 
formation by the Secretary of the Navy, can be made to 
provide a practical method for stimulating the develop- 
ment of inventions especially for naval purposes, it will 
serve a useful purpose, but if the new Bureau is to act 
simply as an advisory committee to pass upon the prac- 
ticability of new inventions for naval uses, there is 
little reason to believe that greater progress will be made 
than has already been accomplished by the experienced 
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naval officers who direct the special work of the various 
bureaus in the Navy Department. No other class of men 
is more competent to judge the usefulness of new devices 
for naval purposes than the naval officers themselves, who 
direct the lines of development and policies of the various 
On the other hand, if the Bureau of Naval 


Inventions proves to be a means of placing at the disposal 


departments. 


of the Navy Department the most highly skilled and ablest 
men of the country for the actual work of solving special 
problems and adapting meritorious inventions to special 
lines of development for naval construction, it will open 
a field of vast possibilities. How effectively this can be 
accomplished remains to be seen. At all events, it is to 
be hoped that, by fostering the inventive resources of this 
country for its own needs, the Navy Department will no 
longer be forced to depend upon the initiative of foreign 


countries for necessary improvements. 


The Eastland Until a thorough investigation has been 
Disaster made, the actual cause of the capsizing of 
the passenger steamer Eastland at her 
landing in the Chicago River, resulting in the loss of over 
eleven hundred lives, cannot be determined. It is evident, 
however, that negligence or incompetency on the part of 
some group of officials connected with the operation of 
the vessel was responsible for the appalling disaster. Both 
the Federal steamboat inspectors and the officers and crew 
of the vessel must face a most searching inquiry before 
the responsibility for the accident is fixed. During the 
twelve years that the Eastland has been in service she has 
been frequently used as an excursion boat, carrying large 
numbers of passengers under much the same circum- 
Ac- 


cording to reports, she has been known among navigators 


stances as when the lamentable accident occurred. 


on the lakes as a “cranky” boat with a lack of stability, 
which would indicate either that her design was faulty 
or that she was not being operated under the conditions 
of loading and ballasting for which she was designed. 
The reports also state that water ballast was necessary to 
maintain the stability of the vessel. If the water ballast 
tanks were not properly filled, there is every reason to 
believe that this would be the primary causé aiiche acci- 


dent. If the vessel were improperly designed and unsea- 
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worthy, the sacrifice of 1,100 lives—not to mention other 
recent marine disasters—should be a sufficient warning 
to the public to create a demand for a steamboat inspec- 
tion service that is capable of passing upon the designs 
of new ships, and that is invested with power by Con- 
gress to approve of such designs before the vessel is 
built. The Steamboat Inspection Service, as at present 
constituted, apparently has neither the power of approval 
of proposed designs nor the facilities for doing such work. 
A rule was promulgated by the Board of Supervising In- 
spectors four years ago requiring the owner of every new 
vessel over 100 gross tons, when making application for 
the first inspection of the vessel, to file with the local 
inspectors of the district where the vessel is to be in- 
spected complete drawings of the hull of the vessel as a 
record for reference, so that the inspectors can become 
familiar with constructive details which otherwise couid 
not be ascertained by the regular inspection after the 
vessel was built. 

The Steamboat Inspection Service has given considera- 
tion to this very subject, but, so far, no steps have been 
taken to secure the necessary authority, or appropriations, 
for carrying it into effect. If such a plan is not feasible, 
some other way of obtaining the desired result should be 
devised. At least the Board of Supervising Inspectors 
should include one or more experienced shipbuilders or 
naval architects of recognized ability, competent to pass 
upon proposed designs and invested with authority to 
compel necessary alterations, so that every vessel certified 
to carry passengers will have at least the necessary sta- 
bility and seaworthiness to insure the safety of its passen- 
gers under every condition of operation. 


Growth of American Merchant Marine 

The tonnage of vesels added to the American merchant 
marine during the fiscal year ended June 30, 1915, 
amounted to 744,618 tons, which is the largest annual addi- 
tion to the American merchant fleet in the history of the 
United States. Other record years were 1908, when the 
total increase was 718,683 gross tons; 1907, with 596,708 
gross tons, and 1855, when the increase was 586,102 gross 
tons. 

In previous record years, however, the total addition 
consisted wholly of vessels built in the United States, 
whereas during the past year 528,907 tons, or 71 percent 
of the shipping added, consisted of foreign-built vessels 
admitted to American registry under the ship registry act 
of August 18, 1914. The number of merchant vessels ac- 
tually built in the United States and officially numbered 
by the Bureau of Navigation during the past fiscal year 
Was 1,226 of only 215,711 gross tons, as compared with 
1,291 vessels of 311,578 gross tons for the fiscal year 1914. 

The principal vessels built during the fiscal year I915 
were the colliers Achilles and Ulysses of 11,081 and 10,- 
glo gross tons, respectively, built by the Maryland Steel 
Company for the Panama Canal trade. Other vessels over 
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5,000 gross tons included the oil tank steamer Join D. 
Rockefeller of 8,374 gross tons, built by the Newport News. 
Shipbuilding & Dry Dock Company for the Standard Oil 
Company; the 23-knot turbine passenger steamers Great 
Northern and Northern Pacific, of 8,255 gross tons each, 
built by the William Cramp & Sons’ Ship & Engine Build- 
ing Company for the Great Northern Pacific Steamship 
Company, and the J. A. Moffett of 6,395 gross tons and 
the Lyman Stewart, both oil tankers, built on the Pacific 
Coast. Only one large sailing vessel was built during 
the year, the Georgia, a schooner of 1,318 gross tons, 
while in all twenty-three steam vessels of over 1,000 tons. 
each were built, aggregating 123,242 tons. 

The losses to the merchant fleet for the past year have 
not all been reported as yet, but for the first nine months 
they numbered 1,062 vessels of 195,052 gross tons. 

In June, the last month of the fiscal year (not previ- 
ously reported in our columns), 176 vessels of various 
types, aggregating 16,767 gross tons, were built and of- 
ficially numbered in the United States. Only six of these, 
of 7,943, gross tons, were steel steamships, the largest be- 
ing the Mariana, of 3,063 gross tons, built by the New- 
port News Shipbuilding & Dry Dock Company for the 
New York & Porto Rico Steamship Company ; the railway 
car ferry Santa Clara, built at Oakland, Cal., for the Cen- 
tral Pacific Railway Company, and the International, of 
1,709 gross tons, built at Ecorse, Mich., for the Great 
Lakes Engineering Works. During the month three for- 
eign-built vessels of 10,550 gross tons were admitted to 
American registry under the act of August 18, 1914, and 
up to July 17 the number of foreign-built ships added to 
the American merchant fleet had been increased to a total 
of 151 of 530,361 gross tons. 

As the foregoing figures cover only the vessels com- 
pleted or purchased during the last fiscal year, they do not 
indicate the present activity in the shipbuilding industry 
in the United States. The large volume of business that 
has filled the shipyards on the Atlantic Coast to full cap- 
acity, and which promises to keep them fully employed for 
several years to come, has all been booked since last De- 
cember, and few vessels contracted for since that time 
have as yet been completed. The increased production in 
American shipyards, therefore, is not apparent in the of- 
ficial returns published by the Bureau of Navigation, al- 
though hereafter these reports will give a more accurate 
indication of the volume of this new business. In future 
also the tonnage added to the American merchant marine 
will not be influenced to such an extent by the number and 
tonnage of foreign-built vessels brought under the Ameri- 
can flag in accordance with the special shipping act of 
August 18, 1914, as the largest steamship companies which 
could be directly benefited by this act have already taken 
advantage of the measure and transferred their vessels 
to the American fleet, and any additions to their fleets in 
the near future will undoubtedly consist of vessels built in 
American shipyards, as the conditions of the market at 
present are wholly favorable to American shipbuilders. 
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Large Orders for Oil Tankers Placed 
with American Shipbuilders 
At no time in the history of shipbuilding in the United 
States has the production of. oiltank steamships been 
greater than at present. In all, twenty-three oil tank 
steamships, of a total of 209,200 tons deadweight capacity, 
The Standard Oil Company is 


building seven ships of this type of 89,200 tons deadweight ; 


are under construction. 


the Petroleum Transport Company, three vessels of 30,- 
000 tons; the Anglo-Saxon Company, a British firm, three 
vessels of 25,200 tons; the Gulf Refining Company, two 
vessels of 19,300 tons; the Texas’ Oil Company, two ves- 
sels of 18,200 tons; the American Molasses Company, two 
vessels of 14,000 tons; the Union Oil Company, one ves- 
sel of 10,300 tons, and the Mexican Petroleum Company, 
three of 3,000 tons deadweight. 

Of these vessels seven of 79,800 tons are being built 
by the New York Shipbuilding Company, Camden, N. J.; 
three of 41,200 tons, by the Newport News Shipbuilding 
& Dry Dock Company, Newport News, Va.; four of 32,700 
tons, by the Harlan & Hollingsworth Corporation, Wil- 
mington, Del.; four of 32,200 tons by the Fore River 
Shipbuilding Corporation,’ Quincy, Mass.; one of 10,300 
tons, by the Union Iron Works, San Francisco, and one 
of 10,000 tons, by Williaty,Cramp & Sons’ Ship & Engine 
Building Company, Philadelphia, Pa. 

Of the seven oil tankers building at the New York Ship- 
building Company’s plant, four are for the Standard Oil 
‘Company of New York; two for the Gulf Refining Com- 
pany, and one for the Petroleum Transport Company. All 
of the oil tankers ordered from the Newport News Ship- 
building & Dry Dock Company are for the Standard Oil 
Company of New Jersey. The order for three oil tankers 
for British owners was placed with the Harlan & Hol- 
lingsworth Corporation, and this company also is build- 
ing one oil tanker for the Petroleum Transport Company. 


Two of the tank steamers under construction at the Fore 


River shipyard are for the Texas Company, the other two 
being for the American Molasses Company, while the 
orders for one large oil tanker each, placed with the 
Union Iron Works and the Cramp shipyard, came from the 
Union Oil Company and the Petroleum Transport Com- 
pany, respectively. 

The large orders for oil tank steamships placed in Amer- 
ican shipyards are due partly to conditions brought about 
by the European war and partly to the natural expan- 
With the oil fields 
northern part of France inoperative on account of the 


Sion of the oil companies. in the 
war, and transportation facilities from other oil-producing 
‘districts impaired, the supply of oil in such neutral coun- 
tries as Norway has been seriously curtailed, causing ad- 


_ vances in the price of fuel oil to as much as $24 (£5) per 


ton. Under such conditions the available supply of fuel 
oil in large quantities is limited almost wholly to the Amer- 
ican oil fields, consequently the demand for tonnage for 
the transportation of American oil has caused the im- 
mediate expansion of the marine transportation facilities 
‘of these companies. 


In the case of the Standard Oil Company of New York, 
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a $15,000,000 (£3,080,000) subsidiary company has been 
incorporated known as the Standard Transportation Com- 
pany, which has taken over the fleet of twenty-five vessels 
owned by the Standard Oil Company of New York, includ- 
ing six ocean tankers and half a dozen ocean-going tugs. 
As can be seen from the foregoing figures, four large 
tank steamers will be added to this fleet within a year, 
and two others‘will be delivered during the following year, 
making one of the largest oil-carrying fleets in the world. 


Be 
AMG 
* 


Losses of Merchant Shipping 

Approximate figures recently published show that during 
the first ten months of the European war 511 merchant 
vessels with a total tonnage of 915,457, representing about 
2 percent of the total shipping of the world, were lost. At 
the outbreak of the marine 
amounted to 20,431,000 tons and Germany’s to 5,082,000 
tons. During the first ten months of the war England lost 
609,934 tons of shipping, Germany 102,000 tons, Norway 
47,0c0 tons, and France 42,000 tons. 


war England’s merchant 


The actual destruction of 2 percent of the world’s mer- 
chant tonnage by the war, however, does not represent 
the most important effect of the war on merchant shipping 
during this period. Immediately after the outbreak of the 
war the construction of merchant vessels in the belligerent 
nations, which hitherto have been the largest producers 
of merchant shipping in the world, was virtually brought 
to a standstill. Practically all of the available resources 
for building ships in these countries were immediately 
directed to naval work, and, at the same time, the exports 
of manufactured products and staples from these countries 
rapidly decreased, so that the demand for new tonnage 
was correspondingly greatly diminished, 

Taking the case of Great Britain, nearly 2,000,000 tons 
of merchant shipping were under construction at the 
end of 1913. At the end of 1914 there was a decrease of 
about 329,000 tons building. Again, at the end of the 
March quarter in 1915 there was a further decrease of 
over 40,000 tons, while at the end of the June quarter in 
this year there was a still further decrease of nearly 81,- 
ooo tons, making a total decrease of 25 percent in the 
tonnage of merchant vessels building as compared with 
the work in hand at the beginning of last year. As far 
as the British foreign trade is concerned, for the first 
five months of the present year the exports have shown 
a decrease of 30.24 and the re-exports a decrease of 16.92 
percent as compared with the same period in 1914. Dif- 
ficulties have also been experienced by British shipbuilders 
in obtaining capital, labor and materials, causing an ab- 
normal increase in the price of merchant vessels and 
uncertainty as to their time of delivery. 

Under these conditions, the combined effect of decreased 
production and lessened demand for tonnage has been far 
more disastrous to the shipping industry in the countries 
at war than the actual destruction of a small percentage 
of the world’s shipping. In neutral countries, however, 
the reverse has been the case and both the shipbuilding 
and shipping industries have increased to a marked de- 
gree. 


Launching of the Battleship Arizona 


Construction of the Launching Ways, Fore 
Poppet and Cradle—Method of Release 


BYE (Co 


On June 19, at 1.09 P. M., the superdreadnought Arizona 
was launched into the East River from the New York 
Navy Yard in Brooklyn. The launching took place at the 
time set and was entirely successful throughout, reflecting 
great credit on those responsible for the working out of the 
details for the transference of the great mass of potential 
fighting material from the keel blocks and shores to the 
water. 

The principal dimensions of the vessel are as follows: 
Length overall, 608 feet; length on waterline, 600 feet; 
breadth, extreme, 97 feet % inch; mean trial draft, 28 feet 
6 inches; mean trial displacement, 31,400 tons; designed 
speed, 21 knots; motive power, Parsons turbines. 

The launching weight, exclusive of the cradle and ways, 
was about 12,800 tons. This includes dunnage and interior 
shoring. The total weight on the grease amounted to 
about 13,350 tons. The corresponding weight of the sister 
ship Pennsylvania, launched in March at Newport News, 
Va., was about 14,100 tons. 

The sliding ways and cradle were 70 inches wide and 
had an effective length of 505 feet. The initial pressure 
per square foot on the grease was about 2.27 tons, which 
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is well within the maximum allowable for the yard build- 
ing slip. 

Special care was taken to prevent local straining and 
buckling of the ship, in wake of the thrust from the 
cradle, by the fitting of interior shoring. This shoring 
was designed to distribute the pressure into bulkheads, 
longitudinals and floors, and extended nearly throughout 
the extent of the cradle. In wake of the fore poppet the 
structure was most efficiently stiffened against crushing 
during pivoting by the fitting of 14-inch by 14-inch yellow 
pine cross braces on each frame and half frame. These 
braces set into wooden shoes shaped to fit against the inner 
bottom, the inner bottom being well shored against the 
outer shell. No signs of strains or deformations were 
found after the launching. 

The fore poppet was of the well-known “trunnion” type, 
which had proved very satisfactory in launching the 
U. S. S. New York. The sliding faces of the trunnion 
had a radius of 50 feet and a fore and aft length of about 
23 feet. One of the features of the fore poppet was the: 
means taken to carry the location of same as far forward. 
as possible. This was done in order to reduce the pivot— 
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ing pressure and gain additional length of sliding ways 
for reducing the unit pressure on the ways. As the ship 
was not wide enough, at the point selected, for the fore 
poppet, to afford effective bearing for the cradle, three 
medium steel plate slings extending under the ship from 
side to side and having suitable brackets attached, were 
built so as to virtually form a false shell far enough from 
the centerline of the ship to give the required effective 
bearing area. Through the tops of the sling plates steel 
wire rope lashings were passed and made fast to clips 
bolted high up on the shell. These lashings were later 
used for removing the entire fore poppet by slacking away 
and carrying them forward of the bow, and so allowing 
the fore poppet to fall clear of the ship. 

The space between the shell and the slings was filled 
with a concrete mixture of 1:3:5, a fine meshed stone 
being used. The concrete was poured some three weeks 
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Fig. 2.—Section Through Fore Poppet, Starboard Side Looking 
Forward 


previous to the launching. The effect of this arrangement 
(see Fig. 2) was, of course, to give the ship temporary 
increased width locally as required. The under portion 
of the shell in wake of the concrete was greased with 
stearine, painted on hot, and the concrete was tied back 
to the slings by perforated flanged plates bolted to the 
slings to prevent failure or shifting of the concrete under 
the pivoting pressure. 

The assumed pivoting pressure for which these slings 
were designed was 2,700 tons, while the actual pivoting 
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Fig. 3.—Section Showing Cradle and Ways 


pressure was slightly less, being about 2,650 tons. The 
trunnions functioned properly, rotating through an arc 
of about 27 inches. 

The cradle was made up for the most part of 4-inch by 
12-inch yellow pine planking, fitted longitudinally, as 
shown in Fig. 3. The upper row of packing was fitted 
to the shell and held in place by 4-inch by 4-inch angle 
iron beams spaced at intervals. After the lower packing 
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had been placed on the driving wedges the upper wedges 
were cut to suit and driven home and the angle irons 
removed. At the forward and after ends 12-inch by 12- 
inch yellow pine timber fitted to the shell was used. The 
character of the after cradle is shown in the photograph 
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Fig. 4.—Tumbling Shores 


(Fig. 1). The cradle was held in place by nine steel wire 
rope frappings, two forward and seven aft. 

The manner of supporting the ship up to the time of 
releasing is worthy of note. About a month prior to the 
launching some fifty alternate keel blocks were removed, 
working from forward one at a time and sand blocks sub- 
stituted therefor. The sand block is made up of a box 
composed of channels, bolted together at the corners and 
closed top and bottom by fitted oak pieces. There is a 
space of about two inches between the inner faces of the 
two oak pieces, which is filled with dry sand. To remove 
this type of block the corners need only be unbolted to 
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Fig. 5.—Tide and Pressure Curves 


allow the sand to flow, when the whole block with sup- 
ports may be quickly removed. 

All keel blocks aft of the point where the low water 
level crossed the lower stringers were removed gradually, 
as occasion offered, some six weeks before the launch, and 
tumbling shores fitted in place thereof. These shores were 
rounded off at their top forward and bottom after ends, 
thus allowing them to tumble when the ship started to 
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move down the ways. These after-tumbling shores were 
roped to the packing to be carried out with the ship, thus 
preventing their piling up and fouling the bottom of the 
ship or the lashings of the fore poppet. Also under the 
outer docking keels the regular shores were converted into 
tumbling shores under alternate frames. 

After all the side shores and cribs had been removed the 
ship was still very well supportetd on the tumbling shores 
and sand blocks. The fifty sand blocks were removed in 
about ten minutes just before releasing. By the use of 
the sand blocks and tumbling shores the hard work and 
uncertainty attendant upon removing the last keel blocks 
and shores were avoided and the ship was supported until 
the last possible moment before it started down the ways. 

When tumbling shores are used particular attention 
must be paid to the amount of round given to the top and 
bottom of the shore. It is apparent that if no round were 
given to the corners the virtual length of the shore in 
tumbling would become that of the diagonal. This would 
result in either the holding of the ship or in local deflec- 
tions of the structure, if the ship should push by. Expe- 
rience with these shores, which were also used on the 
New York launching, shows that they operate success- 
fully when rounded off about one-third the diameter or 
face width at top and bottom. . 


HypRAULIC RELEASING TRIGGER 


The releasing device used was the hydraulicly operated 
trigger, there being one fitted for each way. They were so 
connected as to be operated together by the turning of a 
valve which released the fluid contained in the hydraulic 
cylinders. The fluid was a 30 percent mixture of gly- 
cerine and water. The trigger consisted of a bell crank 
of special forged steel, the upper end bearing against the 
sliding ways and the lower end bearing against a piston 
sliding in a cylinder fastened to the ground ways. The 
trigger turned about a pin through its central point, the 
pin seating in a casting attached to the ground ways. 

The triggers were located in pits beneath the ways at 
about frame No. 69. A cross passage gave access from 
one pit to the other. All the operations were directed 
from the starboard pit, which was connected by voice tubes 
with stations at the port and starboard sides on the ship 
and at the forward end of the ways where the starting 
rams were located. 
250 tons for each side. 

A dog shore was fitted on each side aft as a precaution 
against a premature release of the vessel. This shore was 
made of 14-inch by 16-inch oak timber, iron shod at each 
end. The forward end bore against a chock, which was 
bolted to the sliding ways, while the after end was rounded 
and turned in a shaped log bolted through to the cross caps 
on the piling. The ‘shores had a fore and aft slope of 
1% inches to the foot. The dog shores were not called 
into use and were dropped clear just prior to the release 
of the ship. 

One of the interesting minor details was the plan show- 
ing curves for height of water over the end of ways 
plotted on a time base, and also the maximum bottom pres- 
sures for varying heights of tide. The curve of expected 
tide, the highest point of which had been used in making 
the launching calculations, was plotted from 10 A. M. to 
1 P. M. The actual height of tide was obtained on the 
19th and plotted at one-half hour intervals, thus indi- 
cating whether the actual tide would be under or over the 
expected tide. The maximum bottom pressures or thrust 
from the end of the ways in tons per square foot was 
plotted on the height of tide for values between a 1-foot 
higher and a I-foot lower tide. The actual maximum 
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bottom pressure at the moment of release could then be 
seen at a glance. This maximum pressure for the Arizona 
was about 5.8 tons per square foot. 

The removal of the 500 odd tons of cradle was provided 
for before launching. Wire rope lashings were passed 
around the cradle and carried up to the main deck. Rider 
logs were fitted above the cradle at intervals and carried 
outboard as far as the docking keels. The under side of 
each log was painted with stearine. A wood chock fitted 
to the shell and connected to the docking keel by a plate 
bracket carried the outboard end of the log and kept it 
lower than the docking keel, so that no damage could 
be done to the docking keel in pulling out the cradle and 
so that the cradle would slide by without jamming. Like- 
wise in wake of the bilge keels tapered chocks were fitted 
so as to allow the cradle to slide freely by and without 
damage to this keel. 

The usual observations for hogging and sagging by 
means of a transit and sighting batteries were made; no 
appreciable hog or sag was found. The velocity was 
obtained by four pairs of observers working independently. 
The time when certain distance marks, painted on the 
ship at the level of the armor shelf, passed the observers 
was noted on paper strips pasted on the dials of stop 
watches, the watches being started at the instant the vessel 
began to move. The maximum observed velocity was 21 
feet per second, the maximum acceleration was 1.4, and 
the minimum coefficient of friction derived from the 
acceleration was .OI. 

The vessel was afloat in about 42 seconds. It ran to mid- 
stream and about half the distance to Williamsburg 
bridge. It was then taken in tow and brought to Pier D, 
where the vessel is now being completed. 


The Superiority of Tungsten Lamps for 
Lighting Ships* 
BY L. C. PORTER t 


The use of tungsten lamps aboard ships offers sev- 
eral exceptional advantages. Space and weight are of 
considerable moment on board modern high-speed passen- 
ger vessels. Reliability is also of great importance. Re- 
pairs when necessary must frequently be made at short 
notice and without most of the facilities obtainable ashore. 
The use of tungsten-filament lamps, consuming approxi- 
mately I.10 watts per candle-power as against 3.10 to 3.50 
by carbon-filament lamps, means smaller and lighter gen- 
erating apparatus, lighter wiring throughout the ship, less 
coal storage space necessary, etc. 

It frequently happens, when changing over the lighting 
equipment of a ship from carbon lamps to tungsten lamps, 
that one generator may be shut down and held in reserve. 
Smaller and lighter storage batteries for emergency use 
are required for tungsten lamps than for carbon lamps. 

The lighting problems of passenger vessels may be di- 
vided into five main parts: (1) social halls, (2) dining 
rooms, (3) smoking rooms, (4) staterooms, and (5) pas- 
sageways. In addition to these there are certain parts of 
the ship where a relatively small number of lamps are 


used, such as engine rooms, bar rooms, barber shops, boiler 


rooms, freight holds, ete. 

Investigation shows that there are two general types of 
steamers in the coastwise, river, and lake class, those 
making comparatively short runs and those making trips 
of several days. On the former, the social halls consist 
of a large well, or opening, running up one or two decks 


* Extract from an article on The Lighting of Ships in The General 
Electric Review. __ : j 
7 Edison Lamp Works, Harrison, N. J. 
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above the main deck. This class of social hall is well illus- 
trated by the photograph taken on the Fall River Line 
steamer Priscilla, Fig. 1. On ships making long trips, the 
social halls are smaller and generally but one deck high. 
Also they are usually not lighted quite as elaborately. 
Ceiling lamps are found frequently supplemented by lamps 
in wall brackets. . 

Illumination measurements, taken on a large number of 


Fig. 1—Saloon of Steamship Priscilla of the Fall River Line 


ships lighted with carbon lamps, showed an average foot- 
candle intensity, on a plane three feet above the floor, of 
I.I on long trip ships, and 1.5 for the short run class. 
’An interesting demonstration of the great improvement 
obtained by substituting tungsten-filament lamps for car- 
bon lamps was made in the social hall of a boat of the 
short run type: Thirty-eight 60-watt, all-frosted carbon 
lamps, giving an average intensity of 1.4 foot-candles for 
an energy consumption of 2.3 watts per square foot, were 
replaced by thirty-eight 25-watt, all-frosted tungsten 
lamps. These lamps gave 2.7 foot-candles illumination 
with an energy expenditure of 1.0 watt per square foot. 
Dining rooms are very similar on each class of ship. 


Fig. 2.—Dining-room of the Adirondack of the Hudson Navigation 
- Company 


Round-ball enclosing globes located on the ceilings were 
considerably used. On one ship the 16 candle-power clear 
carbon lamps in enclosing globes were replaced lamp for 
lamp by 25-watt clear tungsten lamps. The carbon lamps 
gave 1.1 foot-candles for 1.5 watts per square foot, while 
the tungsten lamps in the same fixtures gave 1.4 foot-can- 
dles for 0.6 watt per square foot. Fig. 2 shows a section 
of the dining room of the Hudson Riv er Line steamer 
Adirondack. 


Smoking rooms have a fairly high ceiling on the short 
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run ships and a low one on the long trip class. Fig. 3 
shows the arrangement employed in the smoking room of 
a steamship on the line of the Old Dominion Steamship 
Company, which illustrates the latter type of lighting. All- 


frosted lamps located overhead are usually used. The 


average illumination 3 feet above the floor was found to 
be 1.25 foot-candles for an energy SoSH of 2.09 
watts per square foot. 


Fig. 3.—Smoking Room in Old Dominion Line Steamer 


In passageways a low illumination is all that is needed. 
This is frequently obtained by small lamps located on the 
ceiling spaced about 10 feet apart. The average intensity 
is about 0.8 foot-candle. 

The staterooms are generally rather poorly lighted, 
having but one lamp located in the center of the ceiling. 
Great improvement is obtained by locating this lamp over 
the center and one foot out from the mirror, this allow- 
ing comfortable shaving, etc., and at the same time giv- 
ing good general illumination in the room. A stateroom 
on the Savannah Line steamer City of Montgomery, hav- 
ing a lamp at the center of the ceiling and a portable 
lamp near the berths, is shown in Fig. 4. 


Fig. 4.—Stateroom of the City of Montgomery, Savannah Line 


The lighting of ferries was found to be very uniform. 
In practically all cases the cabins were lighted by carbon 
lamps, in one- or two-light fixtures located on the walls 
over the seats. In a few cases round-ball, all-frosted 
lamps were in use. On the New York municipal ferry- 
boat Richmond, one hundred 60-watt high-efficiency car- 
bon lamps were replaced lamp for lamp by 40-watt me- 
dium efficiency tungsten lamps. The former gave an 
average Of 1.13 foot-candles, on a plane 3 feet above the 
floor, with an energy consumption of 1.96 watts per square 


foot, while the latter gave 3.36 foot-candles for 1.50 watts 
per square foot. Figs. 5 and 6 show this cabin before and 
after the change. 

In many instances it is impracticable to change the exist- 
ing wiring of a ship and, for this reason, the recommen- 
dations for a new ship would vary considerably from those 


Fig. 5.—New York City Ferryboat Richmond Lighted with 60-Watt 
Carbon Lamps 


for a ship at present in commission. When the wiring 
is already installed, the expense involved in changing the 
outlets may more than offset the advantages to be secured 
by such a rearrangement of units as will provide the most 
economical and effective operation. On the ships which 


Fig. 6.—The Richmond Lighted With 40-Watt Mazda Lamps 


have been studied it was usually apparent that a better 
economy, and often a more effective illuminating effect 
could be produced by the use of a smaller number of tung- 
sten-filament lamps of higher candle-power, but in every 
case it was considered unwise to change the existing out- 
lets. However, advantage has been taken of the higher 
efficiency of the tungsten-filament lamp to increase the 
intensity and, at the same time, reduce the lighting cost 
by substituting, lamp for lamp, 25- and 4o-watt tungsten- 
filament lamps for the high wattage carbons. In some 
instances it was possible to also improve the diffusion by 
substituting frosted bulbs for clear ones. 
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Rapid Coal Handling Plant on the Lakes 


A car dumping plant, recently erected on the Cincinnati, 
Hamilton & Dayton railroad dock at Toledo, Ohio, by the 
Wellman-Seaver-Morgan Company, Cleveland, Ohio, has 
established the remarkable record of unloading 340 cars 
of coal into lake steamships in 10 hours, making an aver- 
age of 34 cars per hour. The time given includes that 
taken for the shifting of the boats, in order to dump the 
coal into different hatches. The best record for one hour 
was 49 cars unloaded. 

The dumper is similar in design to those recently erected 
by the Wellman-Seaver-Morgan Company in Cleveland 
and Sandusky for the Pennsylvania lines, the most im- 
portant change being in the use of a disappearing haul- 
age car. This cable-propelled haulage car, instead of 


New Car Dumping Plant on the Cincinnati, Hamilton & Dayton 
Railroad Docks at Toledo 


being lowered into a pit under the inclined track, goes 
down into a trough under the track, as shown in the 
illustration, the track being raised and lowered at each 
end of the trough by a swinging gate. The haulage car, 
after pushing a loaded car on to the machine, is run 
back and down through the trough, coming up behind 
the next loaded car that has been run down on the track 
in front of the machine. 

The use of the disappearing haulage car saves a num- 
ber of employees, as compared with the former pit ar- 
rangement. With this plant the cradle that carries the 
car up to the pan and spout into which the fuel is dumped 
by turning the car over is elevated 30 feet above the 
water, or 5 feet higher than the elevation in most plants 
of this type. 

This unloader has a capacity for handling cars of 100 
tons capacity, the largest made. 


Navat Arcuirects’ ANNUAL Meetinc.—The twenty- 
third general meeting of the Society of Naval Architects 
and Marine Engineers will be held in New York City 
on Thursday and Friday, November 18 and 19. 


Reduction Gears on the Pennsylvania 


Cruising Turbines Fitted with Westinghouse Hydraulic Floating 
Frame Reducing Gears, Designed to Transmit 1,600 Horsepower 


The general features of the machinery for the United 
States battleship Pennsylvania have been briefly discussed 
in the engineering press. Now that the cruising gears 
have been built, some additional information regarding 
their construction will be of more than passing interest. 

The Pennsylvania has four shafts and propellers. Each 
inboard shaft is driven by a high-pressure turbine placed 
in the forward engine room and has an independent back- 
ing turbine located in an engine room immediately aft of 
the forward one. Each outboard shaft is connected to two 
cruising turbines, located in the forward engine room, and 
also to the main low-pressure turbine, with its ahead and 
astern elements placed in the after engine room. 

At cruising speeds steam from one cruising turbine 
passes to the other cruising turbine, then to the main 
high-pressure turbine driving the inboard shaft, and finally 
to the main low-pressure turbine on the outboard shaft. 
At high speed both of the cruising turbines are disengaged 
and the steam enters the main high-pressure turbine and 
passes directly to the main low-pressure turbine. 

This arrangement of propelling machinery, while add- 
ing to the number of units, has a distinct advantage in 


Fig. 1—Westinghouse Reduction Gear for Cruising Turbines of Battleship Pennsylvania. 
Transmitted, 1,600; Weight, 23,000 Pounds 


steam consumption over the earlier systems, in which the 
main turbines are used for cruising purposes. As about 
go percent of the total voyages of a battleship are made at 
cruising speed, the importance of obtaining the highest 
possible economy at this speed is apparent. 

In order to get this.better economy the two high-speed 
cruising turbines are connected to the outboard propeller 
through the medium of a two-pinion Westinghouse hy- 
draulic floating frame reduction gear. The details of 
these gears are clearly shown by the end elevation, Fig. 2; 
the plan view, Fig. 3, and the side elevation, Fig. 4. The 
clutch coupling on the main gear shaft serves to dis- 
connect the cruising turbines when the vessel is traveling 
at full speed. 

The general construction is the same as used on all 
high-speed, high-power gears built by the Westinghouse 
Company, the distinctive feature of these gears being the 
use of the floating frame, which insures uniform tooth 
pressures under all load conditions. The practical value 
of the floating frame has been thoroughly demonstrated, 
some of the first gears built having been in continuous 
service over four years. The teeth of these gears, it is 


Speed Reduction, 1,800 to 120; Horsepower 
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claimed, show no wear that can be detected and the 
- uniformity of the pressure distribution is very marked, as 
the whole length of the gear tooth face is well polished. 


An additional advantage gained by using the floating | 


frame is the ease with which the horsepower transmitted 
may be determined. Experience has shown that in a high- 
speed bearing, such as employed here, the oil pressure 
developed by the bearing is directly proportional to the 
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Fig. 4.—Side Elevation 


power transmitted. It is only necessary, therefore, to 
connect the oil pipes from the floating frame to a pressure 
gage and obtain the speed by means of a suitable tacho- 
meter. Obviously, both of these instruments may be of 
the recording type, so a continuous record of the shaft 
horsepower developed may be obtained. 

Calibration curves for these particular gears are shown 
by Fig. 5. The difference in oil pressures on the inboard 
and outboard frames is due to the fact that in one case 
the floating frame is above and in the other below the 
pinion bearings. Supposing the oil pressure on the in- 
board side is sixty pounds and on the outboard side forty 
pounds; from the calibration curves it will be seen that 
the corresponding values of W are 415 and 367, respec- 
tively. Multiplying the sum of these, or 782 by the reyo- 
lutions per minute of gear wheel and by the constant 
0.0118, the shaft horsepower is readily obtained. 

The general construction of these gears and their size 
are clearly shown by Fig. 1. Each gear is designed to 
transmit sixteen hundred shaft horsepower, with a speed 
reduction from eighteen hundred to one hundred and 
twenty revolutions per minute. The weight of each gear 
exclusive of the clutch is twenty-three thousand pounds. 


Notes on the Conversion of Cargo Vessels 
into Bulk Oil Carriers—V 


BY F. K. RUPRECHT * 


There are great advantages in using single clips double 
riveted instead of double clips on all oiltight work. In 
the case of the stringer brackets the clips can be riveted 
and rivets calked to the bulkheads and the horizontal 
flanges punched. Then these holes can be templated to 
the brackets, and the stringers and brackets riveted up 
on skids and then lifted into place in one piece. The 
clips for the brackets at the centerline and at the webs 


.can be riveted and calked to the bulkhead plates before 


they are placed in the ship. Single clips, of course, need 
not be calked to bulkheads, but only the rivet points, 
whereas double clips must be calked as well as the rivets. 

Bulkheads in the after part of the ship in the way of 
the shaft tunnel will be the same as the forward ones, 
except that the angles will be carried around the tunnel. 
The vertical stiffener closest to the centerline bulkhead 
will have to be cut and bracketed to the tunnel. The 


* Associate Member Society of Naval Architects and Marine Engineers. 
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bracket from the lowest horizontal stiffener will in some 
cases have to be riveted to the tunnel by offsetting it. 

In the construction of all bulkheads no stop waters, 
packing or red lead are to be used. Metal to metal con- 
tact will be obtained throughout, and countersunk plug- 
headed rivets with full points will be found the best 
to use. 

The calking side of the centerline bulkhead should be 
reversed in each tank, and the transverse bulkheads 
should be calked on the forward side in one case and on 
the after side in the next. This simplifies testing to a 
great extent and makes the final calking a less expensive 
job. 

Since it will be necessary to dry dock the boat while 
fitting the lower strakes of the bulkhead plating and other 
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riveting to shell, it will pay to plan the entire job very 
carefully so as to cut down the time spent in dry dock 
as much as possible. 


EXPANSION TRUNKS 


A few of the points in the construction of the expan- 
sion trunk bulkheads have been considered under the 

heading of “Decks.” 

The weight of plating and size of stiffeners will be 
taken from the classification rules. The vertical stiffeners 
will be placed on the inside of the bulkheads and will be 
bracketed at the bottom to the shelf of plating at the tank 
deck and at the top to the upper deck. The expansion 
trunk bulkheads will be continuous throughout the tanks 
and cofferdams, but they will be oiltight in the tanks only 
and in the cofferdams will have large access openings cut 
in them. The upper deck beams will be cut at the trunks 
and bracketed on both sides. The brackets will be clipped 
by double clips to the bulkhead in the ‘tween decks, or 
single clips with double riveting may be substituted, and 
riveted to the stiffeners on the oil side (Fig. 16). The 
plating will usually be erected in two strakes running hori- 
zontally, and will be about the same thickness as the lower 
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strakes of bulkhead plating. All butts and laps will be 
double riveted. The connection to the upper deck will be 
by a continuous angle, double zigzag riveted, and ithe con- 
nection to the tank deck may be by an angle of the same 
size or a flanged plate may be substituted. 

Web stiffeners will be fitted to the expansion trunk bulk- 
heads in line with those on the centerline bulkhead. These 
webs will be clipped to the shelf of plating at the main 
deck and riveted to the upper deck beams at their upper 
edge. If the shelf of plating has not been left at the main 
deck, the web plates will have to be carried down and 
riveted to the strong beams. The connection of the webs 
to the bulkheads will be through the ordinary stiffener 
with a double-riveted lap, and no special construction will 
be required. The web plate may be flanged at the outer 
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edge or may be fitted with a face angle, but flanging will 
be found the best. i 

The construction of the trunk bulkheads will be the 
same as elsewhere in the cofferdams, except that large 
openings must be arranged for access, drainage and ven- 
tilation. 

The trunk bulkheads will be connected to the engine 
and boiler room casing to provide for a continuation of 
longitudinal strength. It is seldom, however, that these 
two bulkheads will be in line, and the methods of joining 
them are two. In the first the trunk bulkheads are car- 
ried at an angle from the cofferdam to casing, to which 
it is connected by double or triple riveted lap. In the 
second method the trunk bulkheads are carried straight 
through and are connected to the engine room and boiler 
room bulkheads by a large angle, and then brackets car- 
ried from these bulkheads to the casing. The former 
method is the less expensive and the strongest. In this 
case the trunk bulkheads will not be straight through the 
cofferdam aft of the engine room, but this is not detri- 
mental. When trunk bulkheads pass through the cross 
bunker an opening must be cut in them for trimming the 
coal. 
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[f summer tanks are provided, the expansion for these 
will consist of a standpipe the same size as the oiltight 
hatch on the weather deck. In the case of a shelter deck 
vessel this trunk will extend through the shelter ’tween 
decks, but in the case of a two-deck vessel it will terminate 
about three feet above the upper deck—that is, the ex- 
pansion trunk will consist of a high coaming hatch. The 
connection at the upper deck in both cases will be by a 
large, single angle, double zigzag riveted with furnaced 
corners and a similar one will be fitted at the shelter 
deck. In the shelter deck vessel the plating forming the 
trunk may be arranged in vertical or horizontal strakes, 
but in the case of the two-deck vessel one horizontal 
strake is all that is necessary. This plating will be about 
the same weight as the expansion bulkheads, and in the 
shelter deck ship small vertical angles must be fitted to 
stiffen the plating. 


SHAFT TUNNEL 


With the machinery amidships, an oiltight tunnel must 
be fitted for the shaft. With the engines in the stern of 
the vessel, of course, no tunnel is needed. No access 
from engine room to tunnel will be allowed, and all access 
will be through oiltight trunks from the uppermost deck. 

The entire old tunnel will be removed and an oiltight 
one substituted. This new tunnel may be circular or oval 
in section or may have a circular top with straight sides. 
The circular tunnel is, in most cases, desirable owing to its 
strength to resist external pressure, and it should never 
be under six feet in diameter. The plating is best ar- 
ranged in five strakes with heavy angle stiffeners on the 
outside. These will be in line with stiffeners on the 
centerline bulkhead and will be cut and bracketed to the 
bulkhead or stiffeners on both sides. The angles of the 
transverse bulkheads will be carried around the tunnel. 
The centerline bulkhead will be built in two sections, one 
under the tunnel and one above the tunnel to the tank 
deck level. The centerline bulkhead nor the tunnel are 
on the exact centerline of the ship, and therefore the 
bulkhead angles top and bottom will not lie on a diam- 
eter. The vertical stiffeners on the centerline bulkhead 
will be cut at the top of the tunnel clear of the longitudi- 
nal angles. No vertical stiffeners need be fitted under the 


tunnel, but flanged brackets will be double clipped, or sin-- 


gle clipped with double riveting may be substituted, to 
the bulkhead and to tank top and riveted to the angle 
stiffener of the tunnel. The edge laps of the tunnel will 
be double chain riveted and the butts will have treble 
riveted butt straps fitted. 


The tunnel will be continuous from the engine room 
bulkhead to the aftermost bulkhead of the aftermost cof- 
ferdam. The shaft will pass through a stuffing box into 
the tunnel from the engine room, but the after end of 
the tunnel will be open to the dry hold. 


If the engine room is fitted with a thrust recess which 
extends into the cofferdam, provision must be made for 
making this recess oiltight. Usually to accomplish this 


in any sort of an efficient way it will have to be rebuilt — 


and made considerably stiffer than the original recess. 
The thrust recess will be open to the engine room and 
the stuffing box will be placed at the bulkhead forming 
the after end of this space. The tunnel will also be 
riveted to this plate. The end connections of this tunnel 
to bulkheads will be made by heavy single angles, double 
zigzag riveted. 

Heavy shelves for the shaft-bearing pedestals will be 
fitted in the tunnel where required. These will consist of 
a heavy boiler plate flanged and riveted to the tunnel 
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plating. The weight will be taken by two brackets fitted 
under the bearer plate and clipped to the tunnel. 

As mentioned above, the tunnel ends at the after dry 
hold and provision must be made to suspend the spare 
tail shaft in the rear end of the tunnel or in this dry hold. 
This after hold must be designed so as to permit the 
withdrawal of the old shaft and the installing of the 
new. If possible, it would be a good idea to design the 
access hatch to the dry hold in such a manner that the 
tail shaft could be hoisted to the deck. However, in 
most cases a plate will have to be removed from the 
tunnel in one of the after tanks so as to allow the with- 
drawal of the tail shaft. Needless to say, this method 
involves a great deal of expense and time. 


OrrticgHr HatrcHeEes 


The oiltight hatches will be on the upper deck and 
there will be one for each tank. They should be ar- 
ranged under, or as near under as possible, the large 
cargo hatches on the shelter deck, if such is fitted. If 
the upper deck is the weather deck, the hatches are best 
arranged as near to the center of each tank as con- 
venient. In any case they ought to be kept clear of all 
bulkheads by at least one frame space. 

The size of the hatches should be such as to allow easy 
access and give room to put one or more wind shutes 
down each hatch for clearing the tanks of gases. 

A good method, and the one most commonly adopted, 
is to provide large hatches about 6 by 12 feet, with 
rounded corners and combings about one foot high. A 
flat bolted plate is fitted on top of the combing; and a small 
cpening 6 by 4 feet is cut in this. This small hatch will be 
the oil-tight one, while the bolted cover can be used as a 
general cargo hatch, if desired, when oil is not carried. 

The large hatches will be constructed by fitting a 3¥%- 
inch by 3%-inch by 14-inch angle to the heavy deck plates 
described under “Decks”; a combing plate of ™%-inch 
steel will be riveted to the angles and carried to the bot- 
tom of the beams and clipped to them. The top angle will 
also be a 31-inch by 334-inch by 24-inch, and a %-inch 
plate will be bolted to this top angle. Around the opening 
cut into this plate will be fitted a 3-inch by 6-inch bulb 
angle; lugs will be riveted to this to take the fly bolts. 
The hinged cover will be a %-inch plate with an asbestos 
gasket held in place by two small angles or by a special 
casting. The bulb on the angle when cover is in place 
will form an oiltight joint with the gasket. Four slots 
will be cut into the edge of the cover plate to take the 
fly bolts and doubling plates will be fitted around the slots 
to prevent any deflection of the plate when bolting down. 
Two fly bolts will be fitted on each side of the hatch, and 
by unscrewing those on one side and slacking the ones 
on the other the cover will swing back as if on a hinge. 
The large plates will be bolted down oiltight to the coam- 
ing angles by 34-inch closely spaced bolts. Lamp wicks 
soaked in red lead will insure a tight joint and will pre- 
vent corresion. Since these hatches will be raised very 
seldom, we must make some provision against this action. 
A sketch of hatches is shown in Fig. 17. 

An ullage plug 6 inches in diameter will be fitted in the 
center of each hatch. This will be a brass screw plug 
that is removed to take the density and temperature of 
the oil every day during the voyage. 

Lifting rings must be provided so that the large hatches 
can be removed when desired. If the flat top has been 
stiffened by angles on the outside, slots may be cut into 
these angles to take a block and tackle. 

In some cases it may be found advantageous to fit a 
continuous hatchway about 6 to 8 feet broad and 2 feet 
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high with the small oiltight hatches on top to each tank. 
In this case the transverse and longitudinal bulkheads 
must be carried up to the top of this trunk. The upper 
deck is then only fitted to the side of this trunk. 

In the case of side summer tanks the hatches will be 
fitted in the same manner, but the large bolted plates will 
be made about 6 feet by 8 feet with 4-foot by 4-foot fly- 
bolt hatches located on top. Lifting rings and ullage 
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arrangements must be made to fit stanchions and chains 
around these manholes when open. 

Arrangements must be made to give access to the dry 
holds. The forward one can, as a rule, be reached from 
the hatches to the chain locker. The after one should 
have a hatch with a trunk way carried through the ‘tween 
decks. 


Ladders must be provided for access to all oil tanks, 
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Fig. 17.—Oiltight Hatch 


plugs will be fitted in the same manner as on the other 
hatches. J 

If the ‘tween decks are used for coal or cargo, 6-foot 
by 12-foot hatches of the ordinary construction will be 
fitted with their wooden covers and tarpaulins. If the 
vessel is of the shelter deck type, corresponding hatches 
must be fitted on this deck. The number of these will 
depend upon the subdivision of the ‘tween deck, but four 
on each side will be the usual number. 

The cofferdams will also have oiltight hatches on the 
upper deck on each side of the centerline bulkhead. These 
will usually be oval manholes about 23 inches by 15 inches, 
although if considered desirable larger hatches may be 
fitted. These manholes may be of the hinged type with 
butterfly bolts or of the bolted plate type. The latter is, 
of course, cheaper, and would answer the purpose almost 
as well as the more expensive one. A low combing or a 
high combing may be used, but if the low type is used, 


cofferdams and pump rooms. These should be arranged 

as safely as possible and should not be fitted in one con- 

tinuous length except in the cofferdams. In the pump 

rooms these ladders should be of the engine or stoke room 

type. 
(To be concluded.) 


Unitep States Export Coat Trave.—The larger part 
of the export coal trade of the United States has been 
with other countries of the Western Hemisphere. Canada 
absorbs practically all of the anthracite that finds foreign 
purchasers and is also an important buyer of American 
bituminous fuel, while the republics to the south take most 
of the remainder of the “soft” coal. In the seven-month 
period ending January, 1915, anthracite shipments were 
but 135,986 tons, or 6 percent less than in the correspond- 
ing period of 1913-1914, whereas bituminous exports fell 
off 2,193,731 tons, or 20 percent. 


The Red Star Liner Belgenland 


Triple Screw Passenger Steamer of 33,000 Tons Dis= 
placement Launched by Harland & Wolff, Belfast 


An interesting commentary cn the present European war 
occurred, appropriately enough, on the last day of the year 
[914 in the launch of a large new passenger steamer by 
Messrs. Harland & Wolff, Ltd., of Belfast. The name of 
this boat is the Belgenland and her port of registry is 
Antwerp, which indicates that some hope is entertained 
for the restoration of Antwerp to its former position in 
the commerce between Europe and America. 

The Belgenland is a triple screw passenger steamer about 
700 feet long and 78 feet beam, with a gross tonnage of ap- 
proximately 27,000 tons and 33,000 tons displacement. She 
has been constructed on the latest and most approved prin- 
ciple, the double bottom extending right fore and aft and 
the watertight bulkheads carried up to the awning deck. 
There are seven steel decks besides the orlop deck and 
the bridge deck. Accommodation is provided for 660 first 
class, 350 second class and over 2,000 third class passen- 
gers, the first class accommodation including a number of 
cabines-de-luxe on the bridge deck. In addition to the 
usual first class dining saloon and reception room, reading 
and writing room, lounge and smoke room, will be a chil- 
dren’s saloon, room for maids and valets, gymnasium and 
children’s playroom, greenhouse, verandah, swimming bath 
and electric baths. The second class accommodation, 


which is also of a superior nature, will include a gym- 
nasium. 


AUXILIARY MACHINERY 


The appliances for working the ship and cargo will be 
of the latest type, the steering gear being of Harland & 
Wolff design, and the steam winches, windlass and cap- 
Stan are very poweriul, efficient and up to date. There 
will be a large refrigerating machinery plant. There is 
a large and very complete electrical installation consist- 
ing of four main steam-driven engines and dynamos hav- 
ing a combined output of 1,200 kilowatts and one 75 kilo- 
watt auxiliary Diesel oil engine set. This latter is situ- 
ated well above the waterline so that in case of emer- 
gency it can supply lighting throughout the ship, wireless 
telegraphy, boat winches, and also operate the electrically 
controlled watertight doors should the four main sets for 
any reason be put out of action. 

In addition to the lighting, which will consist of about 
4,500 25-candlepower lamps, the cabins are electrically 
heated and there is a complete system of warm air ven- 
tilation and suction fans, the control for all of which is 
grouped together at a central point, eriabling the air to 
be kept fresh and the temperature normal at all seasons. 
Among other electrical apparatus, there are passenger ele- 
vators for convenience in getting from one deck to an- 
other, and also electrically operated hoists in connection 
with the stores. The boat winches are also electrically 
operated and there are in addition a number of service 
machines in the galleys, bakeries, etc. 

The propelling machinery of the Belgenland consists of 
two sets of reciprocating engines driving the wing pro- 
pellers, and one low-pressure turbine driving the center 
propeller. The reciprocating engines are of the inverted, 
direct-acting, four-crank, triple expansion type, balanced 
on the Yarrow, Schlick & Tweedy system, having four 
inverted direct-acting cylinders, 354 inches, 56 inches, 64 
inches, and 64 inches diameter by 5-foot stroke, designed 


for a working pressure of 215 pounds per square inch. 
The turbine is of the Parsons reaction type and designed 
to operate in the ahead direction only, by exhaust steam 
from the reciprocating engines. 


Detatus or Main ENGINES 


The design generally is that adopted by Harland & 
Wolff, Ltd., and in construction the machinery embodies 
the builders’ chief features and high class character. All 
the cylinders are independent castings of high grade cast 
iron with liners fitted to all of them, the bottoms of the 
cylinders being double, and strongly ribbed and arranged 
with loose boxes for carrying the metallic packing which 
is fitted for the piston rods and valve spindles. The cyl- 
inders and casing covers are of cast iron, box section,. 
arranged to take escape valves, lubrication, ete. The 
columns supporting the cylinders are of cast iron, rectan- 
gular in section and firmly bolted to sole plates and all 
cylinders, the tops being securely connected together with 
tie bars. Loose guide plates are fitted to both front and 
back (the former being for the ahead motion) and both 
arranged for water circulation through them in order to 
carry away the heat which will be produced. The sole 
plate is of strong cast iron, box section, having nine half 
round recesses for shaft bushes arranged to take the crank- 
shaft, which is built in four pieces with the angles ar- 
ranged to suit the balancing of the engines. 

The high-pressure pistons are of cast iron, the inter- 
mediate-pressure and low-pressure of cast steel of conical 
shape, the weights of which have all been arranged to 
suit the balancing of the engine. The piston packing is of 
the Ramsbottom type for high-pressure and intermediate- 
pressure, and Lockwood & Carlisle for low-pressure, the 
junk rings being made specially deep for guidance, as no 
tail rods are fitted; all the cylinders are fitted with piston 
valves of hard, sound cast iron. The high-pressure and 
intermediate-pressure cylinders are arranged for steam 
to enter between the valves, the top piston in each case 
being larger in diameter than the bottom one to balance 
the weight of the valve and gear, while, in order to carry 
the weight of the low-pressure valve (which takes steam 
on the outside) and gear, balance cylinders are fitted. 

The reversing is effected by two of Brown’s steam and 
hydraulic type engines, each with a hand pump for pump- 
ing into the hydraulic cylinder when reversing by hand is 
required. The engines are arranged at the side of the 
high-pressure front columns with a hand pump in a con- 
venient position. Attached to the sole plate of each en- 
gine is a turning engine, which turns the engine and 
shafting through worm wheel gearing, which latter can 
also be worked by hand. The governors are of Aspinall’s 
type driven by lever from the high-pressure main engine 
crosshead and operate a small steam and hydraulic en- 
gine for working the throttle valve, means being provided 
for disconnecting the couplings and operating the engine 
by hand lever. An emergency governor is also fitted in 
connection with the main reversing engine, the reversing 
links being thrown into mid position when this emergency 
governor comes into action. 

The low-pressure turbine, which is direct coupled to its 
line of shafting, has been designed as a compromise be- 
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Stern View of the Steamship Belgenland on the Building Ways at the Harland & Wolff Yard, Belfast. Length, 700 Feet; Beam, 78 
Feet; Gross Tonnage, 27,000; Displacement, 33,000; Motive Power, Combination Reciprocating Engines and Low Pressure 
Parsons Turbine 


tween the propeller and turbine efficiencies and the 
weight, which is, of course, the usual procedure in marine 
practice. The turbine cylinder, bearing blocks and bushes 
are of cast iron, the latter being lined with white metal 
and arranged for forced lubrication. The rotor drum is 
of steel, hollow forged, the wheels of cast steel and the 
spindles of forged steel. The turbine is arranged with a 
dummy of such diameter that the steam thrust approxi- 
mately balances the thrust of the propeller, but a thrust 
block is also provided at the forward end of the forward 
bearing block, having phosphor bronze rings fitted into 
steel carrying blocks. The blading is of brass of Parsons 
standard section. 

Between the reciprocating engines and the low-pressure 
turbine change valves are fitted, so arranged that when 
maneuvering the exhaust steam from the reciprocating 
engines passes direct to the condensers without going 
through the turbine. The valves are of the balanced pis- 
ton type fitted with Ramsbottom rings and werked by 
direct acting steam and hydraulic engnines operated from 
the starting platform. Electric power has been utilized 
for the lifting of the heavier parts of the machinery, and 
also for the turning of the turbine rotor and its line of 
shafting. A governor of the Proell type is fitted to the 
turbine and is arranged to operate the change valve en- 
gines, so that steam is shut off the turbine should the speed 
of the rotor become excessive. 

The Belgenland Just After Launching The thrust of each propeller is transmitted by means of 
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Fig. 1.—Profile and Deck Plan of Steamer Nevada 


collars forged on to the thrust shaft to the thrust block, 
and is taken up on cast iron shoes lined with white metal 
on both sides, the weight of the thrust shaft being carried 
by two bearings, one at each end of the thrust block. All 
the shafting throughout the ship is of Siemens-Martin 
ingot steel, made by Messrs. John Brown & Co., Ltd., 
Sheffield, the plummer blocks for carrying the same being 
lined with white metal of Harland & Wolff's best quality, 
while the propeller shafts are fitted throughout the stern 
tube with a gun-metal liner in one piece. The whole of 
the shafting is considerably in excess, as regards strength, 
of that required by the Board of Trade or Lloyd’s rules. 
The stern tubes are of cast iron fixed into stern frame and 
stern post by wrought iron nuts outside, and bolted with 
a flange to the bulkhead on the inside. Gun-metal bushes 
lined with lignum vite are fitted to the stern tubes, the 
inner end of the forward bush being arranged with a 
stuffing box and gland. 

The wing propellers are fitted with three loose man- 
ganese bronze blades, each on a cast steel boss, the blades 
being secured to the boss with steel studs and forged 
bronze cap nuts. The turbine propeller is of solid turba- 
dium alloy. On the aft end of each boss cast iron cones 
are fitted over the propeller shaft nuts. 


ENGINE Room AUXILIARIES 


The condensers are pear-shaped, built of mild steel 
plates with cast iron water boxes, and are arranged with 
the steam branches the full length of the tube. They are 
also arranged so that the inlet circulating water enters the 
bottom and leaves at the top, the water being circulated 
by centrifugal pumps of the builders’ own make, and of 
ample capacity for obtaining 28-inch vacuum on service. 
The condensate and air which enters the condensers are 


extracted by two independent pumps of Weir’s dual type. 
These pumps deliver the water to two large feed tanks 
alongside, one on each side of the ship, each of which is 
capable of holding a ten-minutes’ supply of feed water 
when the engines are running at full power. The feed 
water gravitates from the tanks to the control tanks on 
the hotwell pumps, passing through filters on its way, the 
two twin feed water filters being of Carruthers’ make, 
arranged in pairs so that one can be cleaned while the 
other isin use. Two pairs of Weir’s main feed pumps are 
fitted, of ample capacity, each being capable of dealing 
with the whole of the feed water at low speed, and dis- 
charging the same through a feed heater of Weir’s make 
to the boilers. 

In addition to the above auxiliaries, there are two sani- 
tary, two bilge and three ballast pumps, all by Har- 
land & Wolff and all of the duplex type. For dealing 
with the heating and cooking returns, a separate heater 
is fitted, circulated by the hotwell pump of Weir’s make, 
while the condensation is drawn away by means of one 
of Weir’s “Mono” type air pumps. For port use an aux- 
iliary condenser of Harland & Wolff's pear-shaped make 
is fitted, circulated by a steam-driven centrifugal pump of 
Harland & Wolff's make. The air pump in connection 
with this auxiliary condenser is of Weir’s “Mono” type. 
For feeding the boilers in port, one single cylinder pump 
of Weir’s make is fitted in the engine room, and one pump 
of Harland & Wolff's make in the the compartment at 
the forward end of the boilers; while in addition a general 
service donkey pump of Harland & Wolff’s duplex type 
is also arranged in the engine room. 

In the engine room two fresh water distillers of Hock- 
ing’s make for ship’s use, and two evaporators of Weir's 
make are fitted, while for pumping the fresh water to the 
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deck two of Weir’s single cylinder pumps of ample capa- 
city are fitted. For the forced lubrication to the turbine 
bearings, two single cylinder double acting pumps of 
Weir’s make are fitted, each pump being capable of deal- 
ing with the full quantity of oil required, while the other 
is a standby. These pumps draw from the drain tanks 
below the floor level and discharge through a cooler to 
the supply tank in the engine casing. For the forced 


lubrication of the center and wing shaft tunnel bearings, — 


and also the wing thrust blocks and bearings, one single 
cylinder pump of Weir’s make is fitted to draw from the 
drain tank and discharge to the plummer block supply 
tank. There are also arranged in the special electric en- 
gine room four electric engines of Allen’s make, and a 
refrigerator with three pumps by Messrs. J. & H. Hall, Ltd. 

The machinery spaces are well ventilated, eight 40-inch 
Sirocco fans being fitted for ventilating the boiler rooms 
with cross connections and suitable trunks led down to 
within 7 feet of the stokehold floor, while the engine room, 
in addition to natural ventilation, is fitted with two 45-inch 
Sirocco fans, these fans being electrically driven. 

There are ten double-ended boilers 15 feet 9 inches di- 
ameter by 20 feet long, each with six Morison furnaces, 
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It will be seen from the above that the Belgenland is 
finely equipped both from the passenger carrying and the 
engineering point of view, and it is to be hoped that at 
the completion of the construction the position of inter- 
national affairs will be such as to give this new vessel her 
proper place in the important fleet which plies between 
the old world and the new. 


Freight Steamer Nevada 


The Manitowoc Shipbuilding & Dry Dock Company, 
Manitowoc, Wis., has begun work on a new freight steamer 
for the Goodrich Transit Company, Chicago, 100 Ree Dobe 
vessel, which will be named the Nevada, “following the 
custom of the Goodrich Line in naming its boats iter 


Sx 5x Lb, see 


Deck Flating /5Lb. 


L . 
AKA 28Lb. 54 20 LB, ~ Camber Fin 42 Ft & 
ioe a ea ae 
@ ae I I ++ aa SiR Giee SpA SetTAERE RSE ZEEE ee ae 
ik 
kK | : SKEXIBLL Seamstraps gx igup [beam | Single ¢ SKE 
Spaced 4:0" BLE © 


|| 24% 50% /SLb 


H SELB. 
\ A XS 72 


\/.. Frame spaced 24° 


12.5-Lb. Cargo Hold 
SLB. Machy. Space 


\\ 526. 
Throughout 
\ Single xx T2 1b. } J Single oe Te. Me 


< 46x 20Lb in Machy. Space 


keel Liner.” 
bs X 50L b. 


J2x 52x 05Lb Deck Plating l02Lb 
43x [SL é Camber Fin 42-0" 
£5 ee qo Se eS SS SS 
Se a aaa i a : To SSS Sy 
Fore and afer l0X/5Lb. E 


l2x25lb [ spaced 4-0" 51h Belts Spaced 120° | 


Double oe x ERS 


3 Flange to Shel/. 


Dou ble 6% 32 x/7-Lb. Clips 
Double $x 4x Il-Lb 


SAS OR 


KEEL PLATE 56x 25° 


Fig, 2.—Midship Section of the Nevada 


“a,” will be 230 feet long 


the opposite furnaces being led into a common combustion 
chamber. The boilers have been constructed in accord- 
ance with the rules of the Board of Trade for a working 
pressure of 215 pounds per square inch, and are arranged 
to work with natural draft. Four patent hydraulic ash 
expellers are fitted in the boiler room. 


States whose names end in an 
over all, 212 feet 9 inches long on keel, 42 feet molded 
beam, 18 feet molded depth to main deck and 29 feet 
molded depth to spar deck. 

The Nevada is built for the winter trade on Lake 
Michigan and has been specially designed to withstand 
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service in icebound waters, rather than to conform to any 
special rules. The main frames will be 6-inch bulb angles 
spaced 24 inches, with close spacing fore and aft. Thirty- 
inch belts of plate will be spaced about every 10 feet. 
There will be a 6-inch by 1-inch waterline strake all fore 
and aft, to avoid any corrugations from ice pressure. 
All bow plating will be 34 inch or 1 inch thick. 

Just below the waterline a 30-inch plate stringer will 
be fitted, and throughout the ship there will be a double 
bottom five feet deep. The hull is further subdivided into 
seven watertight compartments by transverse bulkheads. 
There will also be an orlop deck in the fore hold to give 
additional stiffness. 

The spar deck will be supported by arch beams spaced 
12 feet, there being no stanchions between the main and 
spar decks. The head room of 11 feet between decks will 
give plenty of height for freight, keeping clear of all 
piping, wiring, etc. There will be three large freight 
gangways and one supply gangway on each side of the 
ship. The forward gangway on each side will be 9 feet 
wide by 9g feet high to accommodate large trucks, ete. 
Three hydraulic freight elevators will be installed, one 
in each hold. , 

In addition to the steam fire extinguisher required by 
law, all freight space in the ship will be served by a 
sprinkling system. The vessel is so constructed that each 
freight hold can be completely shut off, so that in case 
of fire the damage will be limited to a small space. When 
the gangways are shut all openings through the spar deck 
can be securely locked, so that no one can gain access 
to the freight. Ventilation is provided for the main deck 
by six large ventilators running up through the cabin 
above. 

Accommodations for a crew of seventy-five will be pro- 
vided on the spar and upper decks. There will be separate 
wash rooms and mess rooms for all the different depart- 
ments of the crew. Six rooms with two baths will also 
be provided on the spar deck for representatives of the 
owners, as well as a large room and private bath on the 
upper deck. The captain’s and mates’ quarters are on 
the upper deck directly below the pilot house. The wire- 
less room is in a separate cabin on the upper deck aft. 

The life-saving equipment includes two 50-person life- 
boats and one 25-person life raft. A large launch will 
also be carried. This equipment, together with the life 
preservers, etc., will be in excess of the requirements of 
the new seamen’s bill. 

Propulsion is by a triple-expansion engine with cylin- 
ders 211%, 34% and 56 inches diameter by 36 inches stroke, 
designed to develop 1,600 horsepower with a boiler pres- 
sure of 185 pounds per square inch, giving the vessel a 
speed of 17 miles per hour. The boilers are of the Scotch 
type, two in number, each 13 feet 3 inches diameter by 
11 feet long, with three 40-inch furnaces in each. 

The auxiliaries include extra large fire pumps, so that 
the vessel will be able to do excellent work as a fire boat. 
A boom 40 feet long with a capacity of 5 tons is fitted 
on the after side of the main mast for handling freight, 
and a three-drum hoisting engine will be installed for 
operating this boom. Freight that cannot be handled 
through the main gangway will be carried on the spar 
deck aft, which has been especially designed with this 
purpose in mind. In addition to handling heavy freight, 
the cargo boom will also be useful in case it is necessary 
to use the boat for wrecking purposes. 

For mooring the vessel a two-drum mooring machine is 
fitted both forward and aft. A large towing bit, with 
the necessary chocks, will also be installed, so that the 
Nevada can come to the assistance of any other ship of 
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the fleet that may be in trouble. All the latest safety de- 
vices will be installed and the vessel will be as safe as 
it is possible to make her. The fire danger has been 
especially guarded against. 

The Nevada will be ready for service early in the fall 
and will be an innovation in vessels of this class. 


Use of Oil Engines as Auxiliary Power 


for Sailing Vessels 


Although oil engines were brought into use in the 
marine field about twenty-five years ago, it is only recently 
that they have begun to play an important part in the 
shipping trade, where steam has been the dominant power. 
Now that oil engines of large size are produced, which 
give a-good account of themselves as far as reliability and 
economy are concerned, this form of power has made 
considerable headway in the field of auxiliary sailing ves- 
sels, and the prospects for the revival of sailing vessels in 
regular trade routes are very favorable. 

The principal advantages possessed by auxiliary sailing 
vessels, as compared with sailing vessels without power, 
are that the vessel is able, irrespective of weather and 
winds, to make her voyage within a fixed time, which 
enables her owners to obtain better freight rates. All 
towing charges are dispensed with and time is gained 
when handling the cargo by means of the power available 
for winches and booms. Greater safety is also assured 
for the ship in all weather and in dangerous waters. 
Under the present favorable conditions in the freight 
market, ship owners have seized upon the opportunity to 
press into service comparatively obsolete sailing vessels by 
installing in them heavy oil engines as auxiliary power, 
and cases are on record where the whole equipment of 
auxiliary machinery has been paid for by the profits of 
a single voyage. 

A case in point is the fitting of the four-masted steel 
bark Fingal, owned by the Trans-Atlantic Motor Ship 
Company, Christiania, Norway, with two Bolinders en- 
gines, each of 160 brake horsepower. The Fingal is a 
ship of 2,435 tons net, and, as a sailing ship, has a large 
spread of canvas. The twin-screw arrangement of auxili- 
ary machinery, aggregating 320 horsepower, was installed 
in four days, and the vessel, with 1,500 tons of ballast, 
was taken out on a trial trip on June 8, developing a speed 
of 7.5 knots against a moderate breeze without sailing 
power. 

On this ship the engines occupy a comparatively small 
space, only about 3 to 4 percent of the ship. Fuel oil 
tanks are provided of sufficient capacity to supply the 
ship for a continuous. voyage of 40 days. The fuel con- 
sumption for both engines is 1.5 tons per day of twenty- 
four hours at normal load. ; 

As compared with a freight steamer, the auxiliary sail- 
ing vessel has shown favorable results. The average 
speed in both cases has proved to be about the same, the 
loading capacity is in favor of the sailing ship, the weight 
and space of the oil engine equipment being considerably 
less than that of the machinery equipment on a steam 
vessel. The initial and running costs and depreciation are 
also less and, when the vessel is idle, there are no stand- 
by losses or repairs to tanks, boilers, floor plates, firemen’s 
wages, etc. 

Recent installations of oil engines on sailing vessels 
have shown that, as compared with sailing ships with- 
out auxiliary power, profits in transporting freight have 
increased by about 50 percent or more. 
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Fig. 16.—Modern U.S. Submarine of Holland Type Fully Equipped for Long Voyage on the Surface 


Modern Submarines in Wee and Peace--II 


Development of the Submarine Beginning with 
1893—Principles of Construction and Operation 


BY SIMON LAKE * 


When in 1893 the United States Congress appropriated 
$200,000 (£41,000) for a submarine boat and the Navy 
Department advertised for inventors to submit designs 
for such vessels, it was for the first time officially recog- 
nized that there might be possibilities in this type of boat. 
Most of the naval officers, however, were very skeptical 
of the practicability of such craft, and from the conser- 
vative point of view they were perhaps justified, as no 
satisfactory boat had up to that time been built. 

A programme of requirements, which undoubtedly 
would produce a weapon valuable for defense, was made 
up by the Navy Department, and these requirements were 
designated in the following order of importance: 

I. Safety. 

Facility and certainty of action when submerged. 
. Speed when running on the surface. 

. Speed when submerged. 

Endurance, both submerged and on the surface. 
Offensive power. 

Stability. 

. Visibility of object to be attacked. 

This standard of accomplishments is as important to- 
day as when it. was first promulgated. 

This first appropriation was brought about by a recom- 
mendation to Congress, made by Commander Folger, Chief 
of Ordnance, who had been much impressed with the pos- 
sibilities of submarines after witnessing a test of the 
Baker boat in Lake Michigan. Commander G. A. Con- 
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verse, president of the Torpedo Board, also made a report 
certifying that it was his belief that a larger vessel oper- 
ating on the Baker principles would, with some modifica- 
tions, prove valuable for defensive and offensive purposes. 

France at this time was the only other country that was 
giving official encouragement to the development of the 
submarine. She was conducting experiments with the 
Gymnote, a small vessel of the diving type, and had under 
construction a much larger vessel to be operated on the 
same principle. This vessel was afterwards called the 
Gustave Zede, but she did not go into commission for 
some time, as her submerged control was found to be bad. 
One report of her performance states that “with the com- 
mittee of engineers on board, her performance, in attempt- 
ing to keep an even depth line was most erratic and fre- 
quently a 30-degree inclination was reached before the 
boat could be brought up. On one occasion she hit the 
bottom in 1o fathoms with sufficient force to unseat the 
engineering experts.” 

The Gymnote was 5 feet 10 inches diameter amidships 
and 59 feet 10 inches in length. The Gustave Zede was 10 
feet 9 inches diameter and 148 feet long. It is very dif- 
ficult to secure sufficient metacentric height in a boat of 
the above proportions, which probably accounted largely 
for their erratic behavior submerged. 

In response to the United States Government’s adver- 
tisement for designs of submarine boats, only three in- 
ventors submitted plans and specifications. They were 
Mr. George C. Baker, Mr. J. P. Holland and the author. 
Mr. Baker submitted designs of a boat 60 feet in length 
and of about 120 tons displacement. This vessel was ex- 
pected to have a speed of about 8 miles per hour. The 
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method of submerged control and known characteristics 
were the same as have already been described in connec- 
tion with his boat as built in 1892. Mr. Holland proposed 
to build a vessel 85 feet in length, 111% feet diameter and 
168 tons submerged displacement and 154 tons light dis- 
placement. 

This gave a surface “reserve of buoyancy” of only 14 
tons, or less than Io percent. The method of control was 
by the use of vertical and horizontal rudders on the same 
principle as was used in his Fenian Ram, described in the 
July issue. 

In 1897 Mr. Holland published in Cassier’s Magazine 
an article on submarine navigation which gives some of 
his experiences with the Fenian Ram. This article very 
well explains the state of the art of submarine navigation 
in 1893. One of the early difficulties encountered was to 
know the direction one was going when submerged. Re- 
ferring to his experience in the Fenian Ram, Mr. Holland 
said: 

“Experience with submarine boats had been so very limited 
up to 1881 that more difficulty in steering a straight course 
by compass while submerged than while moving on the sur- 
face was scarcely expected. The writer had no suspicion that 
his boat could not be steered perfectly until he tried it after 
making about half a dozen preliminary dives to adjust the 
automatic apparatus. Having become doubtful of the relia- 
bility of the compass, he had it carefully compensated, and 
then made a trial submerged run in New York harbor, head- 
ing the vessel towards a point which he knew was about 
twelve minutes’ run distant. 

“The boat dived at an inclination of about 15 degrees, and 
it was noticed that when she again reached a horizontal posi- 
tion the compass needle swung around a complete circle and 
vibrated a good deal before coming to rest. The boat was 
then discovered to be about 90 degrees off her course. It was 
steered again in the proper direction, and then inclined up- 
ward at a sharp angle to find whether the action of the com- 
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erratic action of the compass was discovered to be due to 
heeling, or inclining from the horizontal position, and that it 
could not be corrected in that boat on account of the near 
proximity to the compass needle of considerable masses of 
iron that were liable to have their position changed while the 
vessel was submerged.” 

To overcome the above-mentioned difficulties, Mr. Hol- 
land invented a device and took out a patent (No. 492,- 
960) for a triangular drag, which was expected to keep 
the vessel on a true course when under water. This tri- 
angular drag was the novel feature of Mr. Holland’s 1893 
design and was intended to automatically steer the vessel 
on a straight course when submerged. It was intended 
to operate on the following ingenious principle: 


HoLiann’s STEERING DEVICE 


While the vessel was running on the surface the steer- 
ing gear was under the control of the steersman. In this 
condition the compass could be adjusted, as the vessel was 
on a substantially level keel and the niasses of metal re- 
mained fixed in their relation to the compass, but when 
the vessel was caused to “dive” the masses of metal 
changed their relation to the adjusting magnets and the 
compass was thrown out of truth. Therefore, on begin- 
ning a dive the vessel was first started on the surface on 
the course it was intended to follow submerged until the 
triangular drag, being drawn through the water, assumed 
“a direction parallel to the axial line of the boat by reason ° 
of the rush of water against said drag, and especially 
against the rib thereon.” As soon as the boat was on her 
course, the steersman was expected to disconnect his hand 
steering gear and allow the drag to control the rudder to 
hold her to her original course. Mr. Holland maintained 
that any departure from a straight line will immediately 
cause the drag to produce a swinging motion of a lever, 
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Fig. 17.—The Baker Submarine 


The novel feature of this design was the side propellers, N-N, carried in revolving housings which were rotated by the 
depth-control man so as to exert a thrust in the proper direction to “push”? or ‘‘pull’? the vessel downward and forward at 
the same time. The propellers were driven by the athwart shaft, K-K. A steam boiler, B, furnished steam for surface propulsion 


and accumulators forward supplied power for submerged work. 


pass would be as erratic while rising as while running down- 
ward. One end of the needle dipped to the bottom of the 
cup when beginning the ascent, and remained there during the 
rise. When the boat approached a horizontal position, a few 
feet below the surface the needle swung around as violently 
as it had done during the boat’s descent, and then came to 
rest again at a point that indicated the boat to be far off the 
true course. 

“As it appeared quite clear that the run was not made in 
the direction intended, and that about one mile must have been 
covered from the start, ten minutes having already passed, 
the boat was brought to the surface of the water just in time 
to prevent her from running on rocks that lay about twenty 
yards straight ahead and sixty vards down from the starting 
point. 

“The boat had been started to run over one mile up stream, 
and the mile-run ended sixty yards down stream with the boat 
heading exactly opposite to her original direction. This 


O was a telescoping smokestack. 


which was expected to throw the rudder in a reverse direc- 
tion, thus returning the ship to her original course. 

Another automatic steering device operated by the pres- 
sure of the water was expected to automatically control 
the depth of submergence, it being only necessary, theo- 
retically, to move a control lever to a point on a. dial cor- 
responding to the desired or “predetermined” depth of 
submergence and the horizontal diving rudder would then 
be automatically manipulated to incline the bow of the 
vessel down so as to dive, until the desired depth was 
reached, and then to be manipulated to throw the bow up 
or down to maintain that depth. 

In further describing his 1893 design for the Plunger, 
for which he had received the award based on a guarantee 
of performance, Mr. Holland describes her as follows: 
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“The boat now being built for the United States Govern- 
ment satisfies all the requirements detailed earlier in this 
article. It will have a length overall of 85 feet; diameter, 
11% feet; total displacement, 168 tons, and a light displace- 
ment of 154 tons. The guaranteed speed on the surface will 
be 15 knots, the speed awash 14 knots, and submerged 8 knots. 
At full speed the boat will have an endurance of twelve hours 
and a radius of action of 1,000 miles at slower speed. The 
endurance, when submerged, will be ten hours at a speed of 
6 knots. 

“The boat will be propelled by triple screws, operated by 
three independent sets of triple expansion steam engines, ca- 
pable of developing 1,625 indicated horsepower. There will 
also be electric storage batteries and a motor of 70 horsepower 
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pilot gives the order, ‘Prepare to dive.’ The oil fuel is in- 
stantly shut off from the furnace, the valves are opened to 
admit water to the water ballast tanks, an electric engine 
draws down the smokestack and air-shaft into the superstruc- 
ture, and moves a large, massive sliding valve over the aper- 
ture on the turret through which the smokestack passes. These 
operations will be completed in about thirty seconds, when 
the boat is in the awash condition and prepared to dive. ‘In 
twenty seconds more it will be running horizontally at a depth 
of twenty feet below the surface of the water and quite 
beyond the reach of the enemy’s projectile.” 


The author submitted designs of a twin screw vessel, 80 
feet long, 10 feet beam and 115 tons displacement, with 
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Fig. 18.—Lake 1893 Design as Submitted to the U.S. Navy Department 


Novel features consisted in (A) wheels for running on the bottom; (B) rudder forming also a steering wheel when navi- 
gating on the bottom; (C-C) propellers for holding vessel to depth when not under way; (D-D) depth regulating vanes or 
“hydroplanes”’ for causing vessel to change depth while under way and to accomplish the changes of depth on an even keel; (E-E) 
horizontal rudders or ‘leveling vanes’? designed to automatically hold the vessel on a level keel when under way; (F) a weight 
automatically controlled by a pendulum; (P) mechanism to correct trim; (G) gun arranged in watertight revolving turret for 
defense purposes or attack on unarmored surface craft; (L) propeller in tube for swinging vessel at rest to facilitate “‘pointing’” 
her torpedoes; (M) conning tower; (N) telescoping smokestack; (O) observing instrument arranged to turn down on deck when 
under way; (T-T) torpedo tubes, two firing forward and two aft; (W-W) anchoring weights to hold the vessel at rest at any 
desired depth between the surface and bottom; (X) an “‘emergency keel” which would be automatically released if the vessel 


reached an unsafe depth. 
in trim tanks forward and aft to effect submergence. 
enter the vessel while submerged. 


for submerged running. The armament will consist of two 
expulsion tubes and five Whitehead torpedoes. 

“Steering on the horizontal plane while submerged is accom- 
plished by an automatic apparatus that performed very well 
in one of this boat’s predecessors. Steering in the vertical 
plane is also done automatically, and with considerable exact- 
ness, while submerged. Steering in both planes can also, at 
the same time, be controlled manually. 

“There will be a steel armored turret, 4 feet high, to pro- 
tect the pilot and smokestack, and the hull will be covered 
by 3 feet of water while the vessel runs awash to attack. 

“When engaged in harbor defense duty its position will be 
outside the outer line of harbor defenses—that is, beyond the 
range of the guns defending the entrance. While performing 
this duty it will lie awash—that is, with only the top of its 
turret over the surface of the water. On the approach of 
an enemy’s vessel the smokestack will be shipped and the 
aperture on top of the turret through which it passed will be 
quickly closed watertight. She will then run in a direction to 
intercept the enemy’s ship, still remaining in the awash con- 
dition, until she comes near enough to be discovered by the 
lookouts on the ship, when she will go from the awash to 
the entirely submerged condition. The distance from the ship 
at which she will dive will depend on the weather. In rough 
_ weather she can come quite close without being observed. 

“Having come within a distance that the operator estimates 
at two or three hundred vards from the ship, the diving rud- 
ders are manipulated so as to cause the top of the turret to 
come for a few seconds above the surface of the water. Dur- 
ing this short exposure of the turret—much too short to give 
the enemy a chance to find its distance and train a gun on it 
capable of inflicting any injury—the pilot ascertains the bear- 
ing of the enemy’s ship, alters his course or makes another 
dive if necessary. If he finds that the submarine boat is 
within safe striking distance, say 100 yards, a Whitehead tor- 
pedo is discharged at the ship. A heavy explosion within six 
seconds after the torpedo is expelled will notify the operator 
that his attack has been successful, and he may then devote 
his attention to the next enemy’s ship that may be within 
reach. 

“When the boat is running on the surface of the water, with 
full steam power, and it becomes necessary to dive quickly, the 


She was a double-hull vessel, water being admitted to the space betwen the inner and outer hulls and 
A diving compartment was also provided to enable the crew to leave or 


400 horsepower steam engines for surface propulsion and 
70 horsepower motors for submerged work. This design 
introduced several new and novel features into the art of 
submarine navigation which have been the cause of con- 
siderable scientific discussion. The design called for a 
double hull vessel, the spaces between the inner and outer 
hulls forming water ballast tanks; the design also called 
for twin screws and four torpedo tubes, two firing for- 
ward and two aft. 


LAKE’s 1893 DESIGN 

The new and novel feature which attracted the most 
attention and skepticism regarding this design was (the 
author was later informed by a member of the Board) in 
the claim made that the vessel could readily navigate over 
the waterbed itself and that while navigating on the water- 
bed a door could be opened in the bottom of a compart- 
ment and the water kept from entering the vessel by means 
of compressed air, and that the crew could, by donning 
diving suits, readily leave and enter the vessel while sub- 
merged. 

Another novel feature was in the method of controlling 
the depth of submergence when navigating between the 
surface and waterbed. The vessel was designed to always 
submerge and navigate on a levei keel rather than to be 
inclined down or up by the bow to “dive” or “rise.” This 
maintenance of a level keel while submerged was provided 
for by the installation of four depth regulating vanes 
which I later termed “hydroplanes” to distinguish them 
from the forward and aft leveling vanes or horizontal 
rudders. These hydroplanes were located at equal dis- 
tances forward and aft of the center of gravity and buoy- 
ancy of the vessel when in the submerged condition, so as 
not to disturb the trim of the vessel when the planes were 
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inclined down or up to cause the vessel to submerge or 
rise when under way. 

I also used, in conjunction with the hydroplanes, hori- 
zontal rudders which I then called “leveling vanes,” as 
their purpose was just the opposite from that of the hori- 
zontal rudder used in the diving type of vessel. They were 
operated by a pendulum controlling device to be inclined 
so as to always maintain the vessel on a level keel rather 
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The capability of this arrangement of hydroplanes and 
horizontal rudders to control the depth of submergence 
was questioned and doubted for many years. As late as 
1902, nearly ten years after I first submitted this method 
of control to the United States Navy Department, Naval 
Constructor L. Y. Spear, U. S. N., testifying before the 


Committee of Naval Affairs, House of Representatives, 
in reference to the 


“Lake even keel boat” and my use of 
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Fig. 19.—The Plunger (Holland Type Submarine), Launched in August, 1897 


(Machinery not drawn to scale. 


The engines of 1,600 horsepower. with the necessary auxiliaries, nearly filled the after - 


portion of the vessel.) 


than to cause her to depart therefrom. When I came to 
try this combination out in practice | found hand control 
of the horizontal rudders was sufficient. If vessels with 
this system of control have a sufficient amount of stability, 
they will run for hours and automatically maintain both a 
constant depth and a level keel, without the depth control 
man touching either the hydroplane or horizontal rudder 
control gear. 

This automatic maintenance of depth without manipu- 
lating the hydroplanes or rudders was a performance not 
anticipated nor claimed in my original patent on the above 
mentioned combination, and what caused these vessels to 
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Fig. 20.—The Plunger (Holland Type) Ready to Launch 


Novel features of her design were automatic and steering 
armored conning tower and a large steam power 


“diving”’ 
devices, triple screws, 
plant. 


function in this manner remained a mystery, which was 
unsolved until I built a model tank in 1905 in Berlin, Ger- 
many, and conducted a series of experiments on models of 
submarines. I then learned that the down pull of a hydro- 
plane with a given degree of inclination varied according 
to its depth of submergence, and that the deeper the sub- 
mergence, the less down pull. This works out to give 
automatic maintenance of depth as long as the vessel is 
kept at a constant trim on a substantially level keel, and 
I have known of vessels running for a period of over two 
hours without variation of depth of one foot and without 
once changing the inclination of either the hydroplanes or 
the horizontal rudder. 


- hydroplanes, said, 


“As an expert I do not think he will 
make his hydroplanes work,’ and strongly contended that 
submergence by inclining the vessel itself was the proper 
method. 

Several years later, in 1908, in Paris, I met Captain 
Laubeuf, the celebrated French naval constructor, who 
has perhaps done more towards perfecting the French 
submarines than any other designer, and he informed me 
that after the French Government had their sad experience 
in the loss of the Lutine and Farfadet with their crews, 
they had changed all their diving boats into even keel boats 
and were now using substantially my method of even keel 
submergence with hydroplane control. He also informed 
me that they had, at that time, thirty-five new boats under 
construction to operate on the even keel principle, eight- 
een of which were of 550 tons displacement. Captain 
Laubeuf was kind enough to compliment me as having 
been the first to introduce this method of submerged 
control. 

Commander Murray F. Sueter, Royal British Navy, in 
his most complete work on “The Evolution of the Sub- 
marine Boat, Mine and Torpedo, from the Sixteenth Cen- 
tury to the Present time,” published in 1907, said: 

“After scrutinizing all the information available I am cer- 
tain that several features of the ‘Lake’ design will be embodied 
by most nations in the construction of future boats, the chief 
of which, perhaps, are ‘the even keel method of submergence’ 
in preference to the ‘dynamical dive’ of the Holland boats; also 
the provision of a safety keel and diving compartment. This 
latter forms a ready means of communicating with the surface 
should the boat, through some small mishap, find herself on 
the bottom and unable to rise.” 

Sir Trevor Dawson, formerly (R. N.) manager of 
“Vickers,” in discussing submarine boats before the Insti- 
tution of Naval Architects in 1907, said: 

“Mr. Lake mentioned the question of the importance of 
horizontal stability and the use of hydroplanes. 1 think 
these have been used by the Holland Company in America in 
connection with the experiments they made for the American 
Government. In one of the boats I saw they gave me particu- 
lars of such experiments. I know, too, that they have been 
used considerably in France with satisfactory results, and I 
think his contention as to the importance of horizontal sta- 
bility, as things exist to-day, is fully justified.” 

Captain Edgar Lees (R. N.), who was the officer in 
charge of the British submarines, said: 


“T may say, with regard to the features that Mr. Lake has 
brought to our notice, the hydroplane, for instance, and get- 
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ting good freeboard and seaworthy boats, the mere fact that 
they have been largely copied and that most nations build 
these submarine boats is, Mr. Lake contends, a conclusive proof 
that he has been for years on the right tack. Well, I do not 
think at the present moment submarine boats are being built 
in any country without hydroplanes, in order to dive, if de- 
sired, almost horizontally.” 


One of the latest contract requirements of the United 
States Government, specifying the characteristics of the 


Fig. 21.—Argonaut as Originally Built 


Surface buoyancy about 12 percent. 


new boats to be built under the appropriation for sub- 
marines for the year I9QI5, states: 

“The vessel shall make also the necessary trials to dem- 
onstrate her ability to effect initial submergence, to main- 
tain submergence underway, and to change depths without 
exceeding an angle of inclination of one (1) degree.” 
This, in substance, calls for “even keel submergence” when 
one considers that it was common for early boats of the 
diving type to take on an inclination of 15 to 20 degrees, 
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The author did not make a proposal to build a boat from 
his designs as submitted in 1893, but offered to co-operate 
with the Government in developing submarines under his 
patents, which were then pending, on such terms as the 
Government might desire. Not being fortunate enough, 
however, to secure the financial assistance of the Govern- 
ment in developing my inventions for the protection of 
our country, I turned my attention for a time to applying 
my inventions to commercial purposes and to prove the 
practicability of navigating on the bottom. 


THE ARGONAUT 


For this purpose I built, in 1894, a small wooden vessel 
called the Argonaut, Jr. This vessel was provided with 
three wheels, two on either side forward, and one aft, the 
latter acting as a steering wheel. When on the bottom the 
wheels were rotated by hand by one or two men inside 
the boat. Her displacement was about 7 tons, yet she 
could be propelled at a moderate walking gait when on the 
bottom. She was also fitted with an air lock and diver’s 
compartment, so arranged that by putting an air pressure 
on the diver’s compartment equal to the water pressure 
outside, a bottom door could be opened and no water would 
come into the vessel. Then by putting on a pair of rubber 
boots the operator could walk around on the sea bottom 
and push the boat along with him and pick up objects, 
such as clams, oysters, etc., from the sea bottom. 

Experiments with this vessel on the bottom of Sandy 
Hook Bay convinced sufficient people who were permitted 
to witness the experiments that submarine navigation in 
this manner was practicable, and I succeeded in raising 
sufficient capital to build a larger vessel to continue my 
experiments on a larger scale. Therefore, in 1895, I de- 
signed the Argonaut. 

At this time I was living in Baltimore, Md., so I made 
a contract with the Columbian Iron Works & Dry Dock 
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Fig. 22.—The Argonaut After Lengthening and Addition of Buoyant, Shipshaped Superstructure, Increasing the Surface 


SECTION A-A 
Buoyancy Over 


40 Percent 


The bowsprit formed a hydraulic cushioning device to prevent injury in case of a head-on collision with an obstruction when running on 
the bottom, On encountering an obstruction of less height than the bowsprit, the bobstay acted as an inclined plane, and would lift her 
bow up so she would go over. A 6-inch pump is shown mounted on her after deck, which was used in transferring coal from a sunken 


vessel to a submarine freight boat. 


and inclinations of as much as 45 degrees were not un- 
known. 

All governments and submarine builders have now in 
their latest boats adopted the method of even keel sub- 
mergence by the use of hydroplanes, and the author is 
much gratified that this method of control has been finally 
adopted as the standard, as I believe none of the latest 
modern submarine boats will make the uncontrollable dives 
to the bottom, common in the boats of the diving type, and 
which have been accompanied in many cases by the loss 
of their crews. 


Company of that city for her construction. This company 
was also building for the Holland Torpedo Boat Com- 
pany the Plunger, which was being constructed for the 
Government under the 1893 appropriation. Both vessels 
were completed about the same time. They were launched 
in August, 1897, and went into dry dock together. 

The Argonaut as originally built was 36 feet long and 
9 feet in diameter. She was the first submarine to be fitted 
with an internal combustion engine. She was propelled 
with a 30 horsepower gasoline (petrol) engine driving a 
single screw propeller. She was fitted with two toothed 
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Fig. 23.—View of the Lake Submarine Argonaut, Showing Shipshaped Superstructure 


driving wheels forward which were revolved by suitable 
gearing when navigating on the waterbed, or they could 
be disconnected from this gearing and permitted to revolve 
freely, propulsion being secured by the screw propeller. 
A wheel in the rudder enabled her to be steered in any 
direction when on the bottom. She also had a diver’s 
compartment to enable divers to leave or enter the vessel 
when submerged, to operate on wrecks or to permit in- 
spection of the bottom or to recover shellfish. She also 
had a lookout compartment in the extreme bow, with a 
powerful searchlight to light up a pathway in front of 
her as she moved along over the waterbed. This search- 
light I later found of little value except for night work 
in clear water. In clear water the sunlight would permit 
of as good vision without the use of the light as with it, 
while if the water was not clear, no amount of light would 
permit of vision through it for any considerable distance. 


PROPELLING MACHINERY OF THE ARGONAUT 


As the Argonaut was built principally to further test 
out the possibility of navigating on the waterbed in ex- 
ploration and commercial work, she was propelled both 
when on the surface and submerged by her gasoline (pe- 
trol) engines. Storage batteries were carried only for 
lighting purposes. The air to run her engines was first 
drawn down into the vessel through a hose extending to 
a buoy floating on the surface. Later she was fitted with 
pipe masts, which enabled her to navigate on the bottom 
in depths up to 50 feet. She functioned satisfactorily from 
the start. We found we could readily navigate over any 
kind of bottom, soft or hard, by regulating her buoyancy 
to suit, and she would, due to her buoyancy, readily climb 
over any obstruction that did not reach higher than her 
forefoot. 

There were three things that caused us to delay for a 
few weeks her departure on a submarine exploration trip. 
The first was the escape of gasoline (petrol) fumes in 


the boat. When first built, fuel tanks were built in the 
hull itself and formed an integral part of the vessel. Spe- 
cial care was given to make these fuel tanks tight. They 


were tested under hydraulic pressure and found to be 
tight, but the fumes from gasoline (petrol) are very 
searching and after filling the fuel tanks and keeping 
them filled over night, gasoline (petrol) fumes were found 
to exist in the boat the next morning to such an extent 
that 1 would not venture to make a start until a fuel tank 
had been built outside of the vessel, where any escape of 
fumes would not form an explosive mixture. I followed 
this practice in all our later gasoline (petrol) engined 
boats, which largely eliminated the danger from carrying 
gasoline (petrol) as a fuel. A number of explosions have 
occurred, in some cases with fatal results, from gasoline 
(petrol) fuel being carried in built-up tanks within the 
hull itself. 

The next cau$e of delay was due to the escape of and 
collection of carbon monoxide within the vessel. This 
developed on our first submarine run. After we had been 
down about two hours, some of us commenced to expe- 
rience a dull pain at the base of the brain and great lassi- 
tude. On coming to the surface a couple of our men col- 
lapsed completely, and one was very sick all night. I 
could not understand the cause of this, as nothing of the 
kind had occurred in my previous hand-propelled vessel, 
so we made another submerged run the following day, 
and after about the same period of time the pain in the 
head and lassitude came on again. I then discovered that 
the engine would occasionally backfire out into the boat 
and that gas was escaping by the piston rings into the base 
of the engine and from there into the boat. 

To overcome this difficulty I installed what I called an 
induction tank, which was piped up to the air intake of 
the engine and also the engine base. A check valve ad- 
mitted air into this induction tank. When the engine was 
started the check valve was automatically lifted and in- 
duced a flow of air through the tank, in which a slight 
vacuum was maintained, which also served to draw the 
gases out from the engine base. In case of a backfire, the 
check valve automatically closed and the gases from the 
backfire were caught in the induction tank, from which 
they were drawn out on the next stroke of the engine. 
This solved this difficulty and thereafter the air was always 
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fresh and pure when running submerged, even after a 
submergence of several hours’ duration. 

Like Mr. Holland, I also had difficulty on our first sub- 
mergence in always knowing “where we were going.” 
Our compass was first installed in the boat itself, where 
it was surrounded by steel. The compass adjuster had 
searched for and found what he considered the most 
“neutral” place in the ship to install the compass, and had 
adjusted it by magnets in the usual manner, but it was 
too “logy” for correct navigation and we were forced 
finally to install it in a bronze binnacle directly over the 
conning tower, where it could be viewed by mirrors from 
the steersman’s station. This cut out most of the adjust- 
ing magnets and the compass was nearly accurate on all 
courses. Submarine navigation thus became reliable. 


CAPABILITIES OF THE ARGONAUT 


On the completion of these changes the Argonaut was 
taken down the Chesapeake Bay to Hampton Roads, 
where several months were spent in examining the bottom 
conditions in the bay and out on the ocean, and in locat- 
ing and picking up cables and in examining wrecks. The 
Spanish-American War was on at this time and an effort 
was made to interest the Government officials in charge of 
the mines at Fortress Monroe. I tried to get some of the 
officers to go down in the Argonaut and see how easily 
by observation mine cables could be located and cut if 
desired, as I was making almost daily submerged runs in 
their vicinity. Finally I received peremptory orders not 
to submerge within a mile of the mine fields, as I might 
accidentally sever one of the cables, and then, as the 
ofhcer in charge said, “There would be the devil to pay 
in Washington.” 

It was about this time that Admiral Sampson’s fleet was 
holding at great expense its long vigil outside of Santiago, 
waiting for Cervera’s fleet to come out. Our fleet was kept 
outside the harbor for fear of the mines, while here in 

' Hampton Roads all this time was a vessel capable of clear- 
ing away the mine fields, but which was not given serious 
consideration, as it was thought that the submarine was 
impracticable. Experiments were also made showing the 
possibility of submarines establishing submarine telephone 
stations at known locations on the bottom of the ocean. 
In January, 1898, while the Argonaut was submerged, tele- 
phonic conversation was held from submerged stations 
with Baltimore, Washington and New York. ° 


THE VOYAGE FROM NorFroLtK to NEw York 


In 1898, also, the Argonaut made the trip from Norfolk 
to New York under her own power and unescorted. In 
her original form she was a cigar-shaped craft with only 
a small percentage of reserve buoyancy in her surface 
cruising condition. We were caught out in the severe 
November northeast storm of 1898 in which over 200 
vessels were lost, and we did not succeed in reaching a 
harbor in the “horseshoe” back of Sandy Hook until three 
oclock in the morning. The seas were so rough they 
would break over her conning tower in such masses I was 
obliged to. lash myself fast to prevent being swept over- 
board. It was freezing weather and I was soaked and cov- 
ered with ice on reaching harbor. 

This experience caused me to apply to the Argonaut a 
further improvement for which I had already applied for 
a patent. This was to build around the usual pressure 
resisting body of a submarine a shipshape form of light 
plating which would give greater seaworthiness, better 
lines for surface speed, and make the vessel more habit- 
able for surface navigation. It would, in other words, 
make a “seagoing submarine,’ which the usual form of 
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cigar-shaped vessel was not, as it did not have sufficient 
surface buoyancy to enable it to rise with the seas, and 
the seas would sweep over it as they would sweep over a 
partly submerged rock. 


ADDITION OF BuovANT SUPERSTRUCTURE 


The Argonaut was therefore taken to Brooklyn, 20 feet 
added to her length, and a light watertight buoyant super- 
structure of shipshape form added. This superstructure 
was opened to the sea when it was desired to submerge 
the vessel, and water was permitted to enter the space 
between the light plating of the shipshape form and the 
heavy plating of the pressure resisting hull. This equal- 
ized the pressure on the light plates and prevented their 
becoming deformed due to pressure. The superstructure 
increased her reserve of buoyancy in the surface cruising 
condition from about 10 percent to over 40 percent and 
she would rise to the seas like any ordinary type of sur- 
face vessel, instead of being buried by them in rough 
weather. 

This feature of construction has been adopted by the 
Germans, Italians, Russians, and in all the latest type of 
French boats. It is the principal feature which distin- 
guishes them in their surface appearance from the earlier 
cigar-shaped boats of the diving type. This shipshape 
form of hull is only suited to level keel submergence and 
must be controlled by hydroplanes. 

I also departed from the cigar-shaped inner hull and 
was granted a patent on a form of pressure resisting hull 
with rising axes. This improvement overcame the tend- 
ency to “dive by the head” common to the cigar-shaped 
form, increased the surface speed on an equivalent dis- 
placement, and gave a considerable increase in metacentric 
height over a vessel of equivalent length and beam. 


(To be continued.) 


Davits and the New Requirements* 


BY HARRY W. BROADY + 


The new law requires many more lifeboats for passenger 
steamers than were required in the old rules. A very im- 
portant question for the shipowner to settle is the stowage 
of all these new lifeboats. A certain minimum number 
of davits are required, depending upon the length of the 
ship. There will almost always be more lifeboats required 
than sets of davits. These extra lifeboats can be stowed 
in different ways. They may be nested—i. e., two life- 
boats, one on top of the other, under one set of davits. 
They can be double banked under double-acting davits— 
i. e., two units, one inboard of the other, wita single or 
nested boats in each unit, all to be served by one set of 
davits. There can be several units of lifeboats arranged 
across the deck, handled by one set of davits, by means 
of some feeding arrangement which places the boats under 
the davits. It, has been previously stated that it is not a 
safe policy to place too many boats under one set of 
davits. This is especially true when the boats are of large 
capacity. The limit should not be over 300 persons, or, 
say, four boats for one set of davits, and that only where 
all the mechanical arrangements are of the best and safest 
types, so that the handling of the boats can be carried out 
quickly and with certainty in any emergency. 

* Concluded from the July issue. 


7 Chief Engineer, Welin Marine Equipment Company, Long Island 
City, N. Y 
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One single nest of two boats can be taken care of by 
all the different classes of davits, if suitable chocks, eas- 
ily disengaged grips and non-toppling blocks are provided. 
The latter is especially important for recovering the falls 
for launching the second boat. 

Double-banked boats under one set of davits can only 
be taken care of to advantage by trolley and track davits 
and double-acting quadrant davits. The round-bar and 


Fig. 10.—Installation of Double-Acting Welin Quadrant Davits 


the pivoted davits would have to be provided with such 
long arms and the power required to swing the inside 
boats out would be so great as to make it impossible to 
work them by hand. Gravity davits are, of course, en- 
tirely out of the question. The trolley and track davits will, 
as previously mentioned, be rather heavy and complicated, 
but the mechanically operated quadrant davit is peculiarly 
well adapted for double acting. It is only necessary to 
increase the quadrant and extend the frame somewhat 
inboard, thus making it possible to swing the arm in over 
the inner boat. They are now extensively used. In some 
cases the inner boats are placed on a deck above. The 
davits have then been designed to reach over and handle 
this upper boat as well as the boat directly in the way of 
the davits. This has worked very well in practice. 
Double acting Welin quadrant davits are shown in Fig. 10. 

Many different schemes have been worked out for feed- 
ing boats placed inboard to the davits. A very unique 
and efficient way was adopted on board the Cunard liner 
Aquitania. Ordinary double acting Welin quadrant davits 
were placed on the deck at the side of the ship in the usual 
manner. Double acting Welin quadrant davits were placed 
inboard in way of the other davits; they were fitted with 
powerful chain blocks to readily lift the boats. These in- 
board davits act as feeders for the outboard davits. 

Marine railways running athwartship are also used for 
feeding the boats, but they will be very complicated if 
they are to be effective. They will in most cases be a very 
troublesome obstruction on the decks, as shown in Fig. 11, 
where the complicated driving gear, which is difficult to 
get at, can be seen. 


SInGLE Davits AND Booms 


Single davits and booms are sometimes used on board 
ships for launching boats. They ought never to be used 
for any boat except dinghies or working boats, as there is 
always the danger of spilling people out of a boat handled 
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in one single whip. The state of equilibrium is very sensi- 
tive in a boat hanging like this in the air. The booms 
are generally used for launching pontoon or second class 
boats stowed far inboard. These boats are more like rafts 
and will float off a ship when sinking, if they do not foul in 
rigging, etc. It is therefore just as well that provision is 
made for launching them with a boom when the power and 
time are available. 


HotIstinG AND LowERING CONTROLS 


Hoisting and lowering controls are now used to some 
extent on board of big liners. The height from the boat 
deck to the water will in some cases on big transatlantic 
liners be as much as 70 feet. With triple blocks, this 
means about 500 feet of about 14-inch diameter hemp 
rope. By using wire falls and hoisting and lowering con- 
trols, double or perhaps single blocks can be used. The 
advantages in such a case are very clear, especially as the 
davits almost always take care of several boats, and by 
this means the recovery of the blocks and tackle can be 
made in very quick time. 

A hoisting and lowering control is a very complicated 
affair, if it is to be effective. The two drums, one for 
each dayit falls, must be worked simultaneously so as to 
make the lowering safe. It is practically impossible to 
work the mechanical brakes on two independent drums 
so evenly that the boat will always be on an even keel. In 
the case of simultaneously working drums they must also 
be arranged so that the drums can be worked indepen- 
dently. This is necessary to be able to bring the inclined 
boats to an even keel when the ship is heeling or to set the 
ropes up taut after the boat has been recovered and is in 
the chocks. The hoisting control must be provided with 
gearing for quick recovery of the falls in order to launch 
the remainder of the boats on the deck in turn, and also 
with gearing for slower recovery of the boats, both gears 
being arranged to work either with power or hand drive, 
as may be required. The power supply should be inde- 


Fig. 11.—Athwartship 


Marine Railway 


pendent of the driving power of the ship. Electric motors 
and storage batteries are most reliable. 

There are many schemes patented in this line. Some 
have a lowering gear in each lifeboat, which is quite im- 
possible, as it will take up too much room and will be very 
expensive. A very neat arrangement has been installed on 
board the big Hamburg-American liners Imperator and 
Vaterland, as shown in Fig. 12. The inventor is Mr. Axel 
Welin of London. The drums are in one casting and are 
placed on an eccentric shaft so that they can be moved by 
a lever either against the shoe of a brake or against a fric- 
tion drive. In the neutral position the drums run freely 
on the shaft. The adjustment of the boat to an even keel 
is made possible by an independent gear consisting of two 
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drums and a worm gear drive. The standing parts of the 
falls are wound one around each drum and in opposite 
directions. By turning the drums one line is taken in 
while the other is paid out; thus the whole thing is bal- 
anced and it requires very little power to adjust the boat 
to an even keel. This can be done, if necessary, even 
when the boat is being lowered. 

Another interesting hoisting and lowering arrangement 
is the use of a spool drum. ‘This type was used extensively 
in a very crude form on whaling ships. The hoisting gear 


Fig. 12.—Hhoisting and Lowering Control on the Vaierland 


was provided with a third drum around which a driving 
rope is wound. When the lifeboat is to be hoisted up 
this rope is connected to a rope leading to and worked 
by a winch. The trouble with this arrangement is that the 
driving rope must be wound up each time before using, in 
most cases by hand. 

The winches can always be used on board ship when 
they are in running order for hoisting up a lifeboat. This 
only necessitates a few snatch blocks on deck and a line 
from the winch to the davits. 

Under all conditions the ordinary rope falls bent arcund 
a suitable bollard or belaying pin is the safest way for 
lowering away a lifeboat. The falls are then under abso- 
lute control. It is also the cheapest and simplest way, not 
requiring experience or special training, which is of ut- 
most importance in times of disaster. 


TESTING OF Davits 


The new rules necessitate actual testing of the davits 
on board a ship. This is quite an expensive and bother- 
some operation. The ship will have to be first listed to 
the prescribed maximum list and the empty boat swung 
out on the high side. The list must then be increased to 
15 degrees and the loaded boat swung out on the low side. 
Both of the above operations have to be carried out to 
test each set of davits, for all davits on board. 
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The only thing that happens when the loaded boat hangs 
in the fully swung out arms on the low side, when the 
ship is listed to 15 degrees from an upright position, is 
that the stresses in the davits increase. How great the 
increase of the stresses is with fully loaded boat and 15 
degrees list can very easily be graphically laid out. This is 
shown for round-bar, pivoted and quadrant davits in Figs. 
13, 14 and15. The graphical method is so simple that it is 
not necessary to further explain it. For round-bar davits 


JAGRAM /N VERTICAL PLANE a-b 
DIABRAM IN VERTICAL PLANE 2-C. 


24°T.30 PERSON LiFe Boat 


WEIGHT OF BOAT + EQUIPMENT +30 PERSONS 


AT 165 LBS. EACH + BLOCKS AND TACKLE = 7325 LBS. 

SERVICE LOAD ON EACH ARM = 3662.5 18S. 

BENDING MOMENT AT I5*LIST-4175*6:2" = 405000 (NCH LBS. 
. . * OF + -4300%6%4$ —sre250 - 

INCREASE 22.8% 

TEST LOAD FOR EACH ARM AT O*LIST = 4497.5L65. 


24° 30 PERSON LIFE BoaT 


WEIGHT OF BOAT + EQUIPMENT +30 PERSONS 


AT 165 LBS, EACH + BLOCKS AND TACKLE == 7325 LBS. 
SERVICE LOAD ON EACH ARM = 3662.5LBS. 


BENDING MOMENT AT 15*LIST-4200%4'3" = 214-000 INCH LBS. 
. . * Of +» -4375:32' = 166250 + 

INCREASE — 28.757 

TEST LOAD FOR EACH ARM AT O*LIST ™471/2.5LBS. 


Fig. 14.—Diagram of Stresses, Broady Davit 


the following empirical formula is also worked out and 
will give results sufficiently accurate: 


Increase percent = 


100 
— V (.250d + .966B)* + R* — B* — too. (3) 
R 
A = height of davit above bearing bracket in feet. 
B = outreach — distance between center line of 
boat in extreme outboard position and 
fore and aft line through the centers of 
the vertical part of the davits when ship 
is in upright position. Dimension in feet. 
R = radius of overhang of davit arm in feet. 
Or 
Increase percent = 


100 
—— V (250A! =2"066R sin! a)? == R? cos. a — roo. (4) 
R 
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Where 4 and R are the same as above. 


a = angle between davit in outboard position and 
fore and aft line. 
Example: 
al == WS, I SS 7 il”, Ce == AO, Soe Iie, 1g, 
100 
—— V (.259 X I0 + .066 X 7.9 X sin. 40°)? + 719? cos? 40° 
79 


— 100 = 22 percent. 
Turning out the empty boat against the maximum DOS- 
sible list with quadrant and pivoted davits is equivalent 


24.°™ 30 PERSON LiFe BoaT 


WEIGHT OF BOAT + EQUIPMENT +30 PERSONS 
AT 163 LBS. EACH + BLOCKS ANDTAKKLE = 7325 LBS 
“SERVICE LOAD ON EACH ARM, ™ 3662.518S. 
SENOING MOMENT AT [5*LIST-3700*6'3$' = 279 250 INCH LBS, 
* r O° * —3950*5'S° «248750 = = 


INCREASE =12.257 
TEST LOAD FOR EACH ARM AT O*LIST= 4110 LBS. 


Fig. 15.—Diagram of Stresses, Welin Quadrant Davit 


to turning out the boat with the ship in an upright posi- 
tion, but with an increased load. The increase is fully 
met in using a test load to give the increase in stresses 
due to a 15 degree list as determined above. The proposed 
manner of testing davits to comply with the law is satis- 
factory for pivoted and quadrant davits. The rule will 
not do for round-bar and trolley and track davits, how- 
ever, as a simple increase of load with the ship upright 
will not give the same conditions for turning these davits 
out as when the ship is listed. In the latter classes there 
is only the friction to overcome with the ship upright in 


Fig. 16.—Broady Closed and Extended 


Screw in 


Telescopic 


Positions 


turning out the boat, but with the ship listed there is a 
gravity force to overcome, and this increases very rapidly 
with increasing list. 

The writer has worked out the following method, which 
will simplify the testing, and therefore might be adopted 
by the authorities: 

By this method, if the davits are tested on board ship, 
it is not necessary to list the ship to obtain exactly the 
same conditions in regard to the davits that exist when 
the ship has listed. The davits could just as well be tested 
and approved at the builders’ plant by the official inspec- 
tors, just as lifeboats are now inspected and approved. 


RuLe For TEstine Davits 
A test weight is hung in each davit arm when in the 
inboard position, the arm is then fully swung out and the 
weight removed. When the davit is fully swung out with 
the above test weight the stresses in the davit arm will be 
the same as those set up with one-half the service load 
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fully swung out in davit arms with list of 15 degrees on 
board ship. This is to apply to quadrant and pivoted dayits 
for requirements both as to strength and operation, but 
for round-bar and trolley and track davits, only as to 
strength. 

The above test weight is to be such as to give the in- 
crease in stresses as determined in accordance with above 
described graphical method, also for round-bar davits by 
formula (3). 


Example.—Davits: Height = 10 feet, radius of over- 
hang = 7 feet 11 inches, a = 4o degrees. Increase in ac- 
cordance with formula (3) = 22 percent. 


Boat: 24 feet by 7 feet by 3 feet — 30 persons capacity. 
Weight: 


BO ate ee acne repeat, eee 2,050 pounds 
IEG (EYDTNETP og nodose 0008000000000 2OO ne 
Thirty persons at 165 pounds... 4,950 “ 
iiacklevandeblock caer 12 7,325 
Iincrease!22spercentasse eee nee 1,011 

8,936 

8,936 
Test load per arm = = 4,468 pounds. 
2 


After the davits have been originally tested, the official 
annual inspection and the required lifeboat drills will in- 
sure that the davits are always in good running order. 


Factory Test oF Davits 

There ought to be some universal method adopted for 
testing davits at the factory where they are built. The 
following method adopted by the manufacturers of the 
Welin quadrant davits is suggested: All the davit parts are 
carefully inspected before machining. The steel castings 
are tested for tensile strength, elongation and bending. 
They are all carefully annealed. The completed davit is 
bolted on a floor plate. The position of the eye on the 
fully swung in arm is determined by a plumb line. A test 
load 30 percent to 100 percent greater than the maximum 
service load is suspended directly from the eye and the 
arm is fully swung out. The test load is removed and 
the arm swung back. The arm is then plumbed again to 
see if there is any permanent deflection. The least sign 
can be detected in this way. The arm is passed if there 
is no permanent deflection, ctherwise it is broken up and 
thus destroyed. Tackle and blocks are then hung in the 
eye and a test load of about the weight of the empty boat 
is hung on the tackle and block and the arm fully swung 
back and forth to determine that all the working parts are 
in first-class condition. The working of all the parts are 
thus tested for twice the actual load they ordinarily are 
subjected to when worked on board. the ship. 

Any method of this kind wculd give perfect confidence 
that the davits will work well and stand up when they are 
needed in the saving of human life. 


Lioyp’s SHIPBUILDING RETURNS.—The returns compiled 
by Lloyd’s Register of Shipping show that, excluding war- 
ships, there were 442 vessels of 1,506,923 gross tons under 
construction in the United Kingdom at the close of the 
quarter ended June 30. This is nearly 81,000 tons less 
than at the end of last quarter and about 215,000 tons less 
than the tonnage building twelve months ago. 

A ReEcorp IN SHIP Construction.—By delivering the 
Bull steamer Edith, a steel ship 338 feet long by 5,000 tons 
deadweight capacity, in the short space of five months the 
Maryland Steel Company, Sparrows Point, Md., has es- 
tablished a record in shipbuilding. The keel for the ship 
was laid February 16, she was launched June 16, and de- 
livered a month later. 
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Economy Talks » 
“Old Scotch’’ 


Why Brass is an Expensive Luxury in the 


Engine R_oom 


Two or three months ago I served notice that I was 
going to continue my long-winded yarns on economy in 
general. I sure have the economy bug in my system and 
I want to inject that bug in some more marine engineers 
—so watch out that you don't get infected. 

I think I warned you in one of my other talks to beware 
of brass in building machinery and in repairing it, for 
there is where the money flies. I well remember the first 
ship I ever sailed on. To look down into her engine room 
when it had just been cleaned up would nearly blind you. 
Polishing paste was bought by the crate, and about half 
the time in port was spent in shining things up. Hand- 
rails, handwheels, gage boards, bands around the lagging, 
oil feeders, oil drips, and about everything in sight except 
the cylinders, columns and rods were either made of brass 
or else ornamented with it. 

Nowadays it is all changed. Seems to me that every 
new engine I look at has less and less copper and brass, 
and, after all, it is a mighty good thing from the engi- 
neering standpoint. Polished steel handrails are stronger 
than brass and look just as good when you get used to 
them. Russia iron lagging looks as good as walnut staves 
and brass bands, and costs a darned sight less. Cast steel 
eccentric straps are stronger and better than composition, 
and when they are lined with white métal are just as ef- 
ficient. Malleable iron squirt cans may not be so gaudy as 
sheet brass cans, but you can squirt oil just as far and just 
as straight with them, and they only cost one-third as 
much. Of course there are some parts of the machinery 
where you can’t avoid using some brass or copper, but 
they are growing fewer all the time. 

Besides the original cost of the yellow stuff, did you 
ever notice all the trouble it gives you? If you put it in 
valves or pipes that are used around salt water you're up 
against it for sure. Our old friend “galvanic action,” or 
electrolysis, as the highbrows calls it, gets in its work at 
once, and the first thing you know you’re down on your 
belly or knees in the bilges wrapping some pipe to stop a 
leak. About an hour or so after you’ve stopped one leak, 
you're lucky if the oiler doesn’t come up to you and report 
another pinhead leak in the same length of pipe. Then I'd 
hate to listen to your language. If you don’t happen to 
put great quantities of zine around your sea valves or in 
your condenser heads, then you find the cast iron or steel 
plates being eaten away. 

Oh, I tell you this copper and brass business does make 
lots of trouble. Of course we still have to use it in our 
surface condensers, and that’s half the cause of trouble 
in the boilers, as it is not content with chewing away 
the condenser heads, but it must needs “pizen” the feed 
water and start a row in the boiler inwards by setting up 
pitting on the unsuspecting plates. Brass in condenser 
tubes not only starts all kinds of fusses with iron or steel, 
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but it soon starts a row in its own midst; the zinc fights 
with the copper, and the first thing you know the old con- 
denser needs a new set of the trouble makers, and, believe 
me, that costs some money these days, with copper at 
30 cents (1/3) a pound and zinc even more than that. 

A fellow showed me a sample of condenser tubes made 
out of this new stuff called Monel metal the other day. 
You know that’s about 60 percent nickel, and they say 
there’s nothing much doing in the “eating away” business 
when it gets in contact with other metal. It costs over a 
dollar (4/2) a pound, but I think it would be economy in 
the end to use it even at that price, as it wouldn’t have to 
be removed every three or four years like some of these 
brass tubes we are now using. 

Copper fire mains, you all know, are another source of 
trouble. If they are not thoroughly drained, and very 
often they are not, the salt water remaining in them starts 
galvanic action, and the first thing you know it leaks like 
a sieve. One of the big shipyards thought they had solved 
the whole fire main difficulty by using extra heavy wrought 
iron pipe and lining it with lead expanded tightly in the 
pipe. As they say on the stage, that “listened very well.” 
But on nearly every ship where these lead-lined pipes were 
fitted they have found that, in spite of all the pains they 
took to prevent it, the salt water would leak in between 
the lead and the iron around the flanges, and then it was 
good-bye iron pipe. You could almost hear the scrap 
going on between the lead and the iron, and the result 
has been leaky fire mains again. This same firm has 
now gone back to first principles and uses extra heavy 
wrought iron or steel pipes for their mains and has 
them heavily galvanized. They last longer than copper, 
are stronger, and you can bet very much cheaper. If any 
of you have any leaky copper fire mains to repair, I would 
advise you to sell the copper to the junkman and put gal- 
vanized iron piping in its place. 

A prominent designing engineer once told me that any 
fool could build an engine with plenty of brass around it 
and make it run, but that it took a good man to use only 
iron or steel and build a successful engine. Judging 
from the way they get up recent marine engines, all the 
designers nowadays must be wise men, for I’m blamed 
if I have seen any of them recently where you can 
find enough brass in sight to make a pair of earrings for 
a Hottentot. 

So, to close my remarks, I must repeat, that if you 
want to save money around marine work, “Cut out the 
brass, for it costeth like the dickens and troubleth all the 


time.” 
Yours for economy, 


Ve deote 


Questions and Answers for Marine Engineers 


Inquiries of General Interest Regarding Marine Engineer= 
ing and Shipbuilding will be Answered in this Department 


CONDUCTED BY H. A. EVERETT * 


This department is maintained for the service of prac- 
tical marine engineers, draftsmen and shipbiulders. All 
imqguiries should bear the name and address of the writer. 
Anonymous communications will not be considered. The 
identity of the writer, however, will not be disclosed un- 
less the editor is given permission to do so. Indicator 
cards taken from marine engines will be carefully ana- 
lyzed, the defects pointed out, and the horsepower calcu- 
lated, provided complete data are sent with the cards. 


Four=Bladed vs. Three=Bladed Propeller 


Q.—Will a four-bladed propeller of the same pitch and diameter as a 
three-bladed one do any more work? 


A.—Operating at the same revolutions per minute, a 
four-bladed wheel should give about 12 to 15 percent more 
thrust. 


Advantages of Open Rod Valve Gear 


O.—Will you please tell me why, with the ordinary Stephenson link 
valve gear which is used on marine engines, the open rod type is so 
much more common than the crossed rod? (Cy, 


A.—Where it is intended to operate the engines linked 
up to any considerable extent, the rods should be of the 
open type, as they permit of a greater range of expan- 
sion and less reduction of port opening than crossed rods. 


Stop Waters for Single Strapped Butt Joints 


Q.—Is there any special precaution taken with single strapped butts 
of outside strakes of shell plating in the nature of stop waters? C.S 


A.—Yes, they should be provided with stop waters. An 
excellent way is to drill a small hole at the end of the butt 


_ Inside Strake 


Drill Holes ~ 
here and Flug 
with Rivets. 


i agate i Inside Strake 


Location of Stop Waters in Single-Strapped Butt Joint 


between the plates and plug with rivets for stop waters, 
as shown in the sketch. So far as I know, -this is the 
only practical way of making single strapped butts water- 
tight. 


Fitting Deck Beam Knees 


Q.—Can you tell me if it is the custom in general merchant con- 
struction to erect the deck beam knees as part of the deck beams or 
as part of the frames? Suip Firrer. 


A.—Deck beam knees are frequently riveted to the 
deck beams previous to the erection of the beams. The 
knees should be punched with two frame holes only in 
each in accordance with the requirements of the classifica- 
tion societies’ rules, the others being left to be drilled in 
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place. Sometimes the knees are riveted to the frame first 
and the choice between the methods seems to be the handi- 
ness with which the riveting can be done. When the knees 
are attached to the beams, they usually are included in 
the contract made with the beam squad, but when attached 
to the frames it usually requires an independent contract. 


Correct Method of Counting Revolutions of Engine 


Q.—I have had quite an argument with a brother engineer as to the 
proper way of counting the revolutions per minute of an engine under 
way. He holds his hand out and counts for a minute each time the 
crank touches his hand, beginning one, two, three, etc. I maintain that 
the first contact should not be counted and that he always gets one 
revolution per minute too many. Please tell me if I am right. 

Doc Watcu. 


A.—You are right. An excellent way is to begin all 
counting with zero. This inaccuracy you mention is com- 
mon and is often of appreciable importance in slow speed 
engines. 


Effect of Varying Position of Compass on Board Ship 


Q.—In discussing the steering qualities of vessels, one of my ship- 
mates asserts that in ships where the pilot house (and steering gear) 
is placed forward or near the bow, the mariner’s compass will respond 
slower to the turning of the ship, and consequently make the steering 
harder than it would be if the same compass and steering gear were 
placed in the after end near the stern. I contend that the movements 
of the compass would be identical whether it was placed near the bow, 
amidships or near the stern, neglecting, of course, any local attraction 
of the compass needle. Please decide who is right. Jal, \e Se 


A.—You are right. The compass, aside from local at- 
traction, is unaffected by variation in location aboard ship. 


Formula for Estimating the Speed of a Boat 


Q.—What must I know to tell how fast an engine will drive a boat 
without having seen the boat? JI assume that I have all the information 
regarding the engine with the exception of the propeller. _ } 

I will appreciate greatly any assistance that you can give in regard 
to this subject, such as formula, etc. A. F. G., Jr. 


A.—If the boat is not of the hydroplane type the fol- 
lowing formula gives a fair approximation to the speed 
to be expected. This was published in an excellent article 
on this subject in Motor Boating of October, 1912, by 
H. H. W. Keith, and a reference to this article is desirable. 
For more complete discussion see “Propellers,” by C. H. 
Peabody. 


CW ILS 
M = ——_. 
B 
Where M = speed in miles per hour. 


= length over all (feet). 

= beam, extreme (feet). 

= brake horsepower of engine. 

= constant = 9.5, moderate speed type. 
= 8.5, high speed type. 


Qvah 


Limitations of Heavy Oil Engines 


O.—As a reader of INTERNATIONAL MARINE ENGINEERING, I have be- 
come very much interested in the articles on heavy oil engines and have 
often wondered why engines of this type are not tried out on automo- 
biles. The question I would like to ask is, Is this type of engine prac- 
ticable for automobiles, and, if so, why are the makers not making 
experiments in this line? IL, IL, INL, 


A.—Heavy oil engines are of the Diesel or semi-Diesel 
type and operate upon cycles which involve the compres- 
sion of the air charge to such a pressure that the tempera- 
ture becomes high enough to ignite the fuel charge. This 
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means added complication and weight to inject the fuel 
charge and perform other incidental operations so that the 
resultant engine is far too heavy to compete with the 
standard type of gasoline (petrol) engine for automobile 
work, and is also less simple. 


Submarines and Submersibles 


Q.—Will pou please explain the difference between a submarine and 
a submersible? I see the terms used frequently in the papers and the 
activities of the two seem to be of the same sort. St 


A.—The line between the two types of under water ves- 
sels cannot be sharply drawn, but in general if the con- 
dition of operation which has received greatest attention 
in the design is the under water one, the vessel is classed 
as a submarine. If, however, the surface operation has 
been considered the more important condition, the result 


Midship Section of Submersible 


is the submersible. Usually the submersible has a ship- 
shaped external form and the submarine a cigar-shaped 
form. The submersible has practically a submarine form 
(circular cross section) incased in a ship-shaped form for 
better surface operation (see sketches). The submersible 
usually has greater surface speed than the submarine, but 
a less submerged speed and shorter allowable period of 
submergence. 


Operation of a Steam Gage 


Q.—Will you kindly explain to me why the tube which actuates the 
hand of an ordinary steam gage tends to straighten out when the pres- 
sure goes on? Would it be possible to straighten out the tube com- 
pletely if we applied sufficient pressure? 


A.—The Bourdon tube of the common steam gage has a 
transverse section which becomes distorted when pressure 
is applied. The tubes are frequently elliptical in section, 
and when pressure is applied the transverse sections tend 
to become circular in shape. This action results in moving 
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the walls of the tube, which are normal to the face of the 
gage, away from each other. As the lengths of the outer 
and inner arcs of the tubes as a whole cannot change, this 
separation of the arcs results in an increased radius of 
curvature of the tube as a whole, as may be seen by the 
following elementary discussion. 

Assume a tube of elliptical cross section bent around 
the small diameter of the ellipse into the arc of a circle. 
Let the radii of the arcs of the walls be 7, and r, for the 
no pressure condition and Rk, and FR, when subjected to 
pressure. Let ¢ be the small diameter of the ellipse before, 
and T this diameter after, pressure is applied; then 

t=n—r. and T=R,— R> 
Ree A a Te 
SS S = (1) 


(f(\— 9) t 
The lengths of the arcs of the tube walls before pressure 
is applied are K ry, and Kr, for the outer and inner walls 


Q} 


SECTION NOT UNDER 
PRESSURE 


©} 


SAME SECTION SUBJECTED 
To FRESSURE 
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Open End 
(Fixed) 


Diagram Showing Action of Bourdon Tube 


respectively, where K is a constant. These lengths remain 
constant when pressure is applied, so that 
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Subtracting 
K (1 — 12) = Kt (Ri — R2) 
and 
kK R—R:, 
a (2) 
IKE i= 
equating (1) and (2) we have 
Ie aah 
KG yE 
therefore 
K Tr 
R, = NSS 
Ik t 
and 
K 1 
R,=— r= — fre 
Kt t 


which means that the new radius of curvature of the tube 
as a whole is equal to the old radius multiplied by the 
ratio of the new over the old small diameter of the trans- 
verse section of the tube. The limit of straightening effect 
is reached when the transverse section becomes circular. 


Position of Air Vent Cocks in Feed Water Heaters 


O.—Please tell me why the makers fit air vent cocks near the bottom 
of the steam space in feed water heaters. Isl, 12 


A.—Saturated steam has a temperature corresponding 
to its pressure. If air is mixed with the steam, it has a 
temperature probably the same as that of the steam. For 
a given pressure and at the temperature corresponding to 
that of saturated steam, air has a greater density than 
steam (1.62 at 60 degrees and .25 pound absolute to 1.41 
at 434 degrees and 358 pounds absolute), and therefore 
falls to the bottom of the steam space. Air is a good 
thermal insulator and its removal is very desirable to 
permit all tubes of the heater to do their proper work. 


Letters from Marine Engineers 


Discussion of the Design and Handling of Marine Engines, 
Boilers and Auxiliaries— Breakdowns at Sea and Repairs 


This department is open to all readers of the magazine 
for the discussion of affairs in the engine room. All let- 
ters published are paid for at regular rates. Your ideas 
or experiences will be mutually helpful and interesting to 
other engineers. Write your letter now. 


The First Electrically Propelled 
Submarine Vessel 


In the article on “Submarines,” by Mr. Simon Lake, in 
the July issue, reference is made to the electrically-pro- 
pelled submarine vessel which I invented, built and 
demonstrated at Liverpool in 1886. As only meagre details 
of this craft are given, I wish to call attention to the 
leading features of the vessel. 

In the first place, what Mr. Lake terms down-haul 
screws were not used for submerging when under way, 
but were connected to a pendulum and were stationary 
so long as the boat was on an even keel, but were brought 
into action in connection with the after horizontal rudders 
when the boat deviated from a level plane, so as to bring 
it back automatically to an even keel. I then considered, 
and still consider, any deviation from an even keel dan- 
gerous when submerged. This, I think, has been proven, 
with unfortunate loss of life. 

These propellers in vertical tubes could be used to sub- 
merge the vessel when stationary and in “awash trim.” 
For submerging the vessel when underway I used a pair 
of horizontally balanced side rudders or inclinable water 
planes placed amidships. By regulating the angle of these 
the vessel was raised or lowered in the water. I never 
destroyed all the reserve buoyancy. 

Two locomotive “fish” torpedoes were carried, one on 
each side above the side rudders, and secured to the 
vessel by grips which were operated by a lever inside the 
vessel, releasing the torpedo and starting its propelling 
power, so that it shot ahead of the vessel. This did away 
with the use of torpedo tubes and their complications. 

This submarine was only 37 feet long, with a dis- 
placement of 15 tons, the intention being to carry it on 
board a war vessel and to work from that craft as a base. 
The accumulator, or electric storage cells, were to be 
recharged by the vessel’s dynamos. 

I claim to be the originator of the following features 
as applied to submerged vessels: 

First—That this was the first electrically propelled 
submarine vessel. 

Second.—The use of horizontal balanced rudders placed 
amidships. 

Third—Vertical propellers in tubes through the vessel 
for keeping the vessel on an even keel or submerging 
when stationary. 

Fourth.—The method of carrying and discharging “fish” 
torpedoes. 

Fifth—The adaptation of a submarine so that it could 
be carried by, and work from, a war vessel or other craft 
as its base. 

With regard to Mr, Lake’s statement, that I did not 
further develop submarines, I had produced a practicable 
submarine, the first to be propelled by electrical power 
derived from accumulator cells, which all recent subma- 
rines have copied. In fact, a Government inspector of 
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submarines recently told me that I had in 1886 used various 
appliances that are now the cherished patents of various 
submarine companies. As stated by Mr. Lake, no govern- 
ment (except the Turkish) actually purchased any sub- 
marines until many years after I first brought mine to 
their notice. In the meantime I had become disgusted 
and left the field open to those who, with more capital, 
could make money by improving upon the inyentions of 
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Accident to a Condenser 


While the engineer of a menhaden fishing steamer was 
getting ready to turn the engines over at the dock a 
peculiar and unusual accident occurred to the condenser. 
The engines were of the fore and aft compound type, with 
surface condenser built in as part of the frame. The air 
pump was independent, of the simplex type, and had been 
running for a short time previous to the accident. It 
stopped of its own accord and no one noticed the stoppage 
for some time, during which interval steam was blowing 
through the cylinder of the air pump into the condenser, 
into which the centrifugal circulating pump was also 
exhausting. 

When the engineer discovered that the air pump was 
not running he went below and started it, then returned 
to the upper grating and opened the throttle on the revers- 
ing ram. Instantly there was a loud report, and on going 
below the back side of the shell of the condenser was 
found badly cracked in several places. These cracks ex- 
tended almost the entire length of the condenser, one at 
the bottom, one at the center, and one near the top, with 
smaller cracks radiating from these. The throttle valve 
on the engines was tightly closed and the stop valve on 
the boiler merely cracked off the seat, with the steam- 
pipe drain open to the bilge, so that there could not have 
been any steam pressure in the condenser. 

The only plausible explanation of this accident was 
that while the air pump was stopped water accumulated 
in the condenser from the condensation of the steam that 
was blowing through the cylinder of the air pump, also of 
the exhaust steam from the circulating pump. When the 
engineer opened the throttle of the reversing ram the air 
pump had not exhausted the condenser and the sudden 
inrush of steam from the reversing ram caused water 
hammer, which cracked the cast iron shell of the con- 
denser. 

It was at first thought it would be necessary to replace 
the damaged condenser with a new one, but this would 
have entailed considerable expense, it being necessary to 
take out the entire engine, with the exception of the 
bedplate and crank-shaft, as well as removing part of the 
deck house, in order to get the old condenser out and 
the new one in. There would also have been a delay of 
from six weeks to two months, a matter of serious im- 
portance, the fishing season being short, and it was finally 
decided to repair the old condenser by patching it. 

The tubes and tube sheets were removed and two 
patches, made of 3£-inch boiler plate, fitted on the inside 
of the condenser, covering the entire back side and 
flanged on top and bottom. These patches were fitted 
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after the broken parts were forced back into place, joined 


with red lead putty, and riveted on, care being taken that’ 


rivets were placed along both sides of all cracks to insure 
the patches being drawn tightly to the cracked places. 
The repairs were completed in ten days, and the condenser 
was absolutely tight under test and fully as strong as it 
was originally. 

Had this condenser been fitted with a relief valve— 
one which would close with vacuum in the condenser and 
open when water accumulated—this accident could not 
have occurred. 


New London, Conn. Wor Se 


Duplex Pumps 


In a previous article (December, 1912) in this journal 
the writer dealt with setting the valves and testing this 
type of pump. He is still convinced from subsequent ex- 
perience that this auxiliary is abused more from ignorance 
than from any defect in the pump itself. A duplex pump 
does not profess to shift water at a minimum of cost 
except under water works conditions—i. e., watertube 
boilers, triple expansion steam ends, Corliss valves and the 
refinements possible to a large and costly plant. 

The ordinary duplex pump, however, is probably the 
cheapest form of water shifter extant. The capital cost 
per unit, say 100,000 gallons, pumped is lower. It starts, 
even if in poor condition, by the simple opening of steam 
to the pump. Pumping is, of course, ‘‘collar’’ work all the 
time; it is a dead steady load with no easing up. In addi- 
tion, the duplex occupies less space for its capacity than 
any other form of reciprocating pump, rarely requires 
priming, and will actually pump water when in a shape 
and repair that would put most others out of commission. 
It may not be exactly the most economical, but has advan- 
tages which give it a wide application where economy 
is not an absolute consideration of prime importance, it 
is to be found working in a most satisfactory manner 
under the charge of inexpert labor. 

The inventor of the Willans engine, one of the prettiest 
prime movers ever built, used to say that he preferred a 
gardener to an engineer to run an electric light plant 
having his engine. The gardener would be satisfied to 
open the stop valve, and so long as the job went round 
never interfered with its interior economy. The engineer, 
on the other hand, would display the curiosity inherent 
to his craft and would, in attempting to make adjustments 
and by dismantling and overhauling, put the engine out 
of commission. The duplex pump is another case in which 
the same remarks can apply with sufficient truth to make 
them “hits.” The makers of this type of pump, without 
exception, put each pump made on the test bed, run them 
under steam and adjust them to give the best results. The 
engineer into whose hands a new duplex comes has only 
to pack the glands and connect up water and steam. Often, 
not satisfied with these simple matters, he opens up the 
pump and, from curiosity, experiments, to the undoing of 
the pump. 

Some mechanical appliances, unless duly set and this 
to a nicety, will refuse duty altogether. The duplex pump, 
however, struggles gamely on under very adverse condi- 
tions, only expiring under protest if the injury is very 
severe. One mistake so common as to be almost universal 
is to allow no lost motion when setting the valves. An- 
other is, in a vain attempt to get increased delivery, to 
pack the water pistons too tightly. 

Having previously dealt with the setting of the valves 
and testing of a duplex pump, it has occurred to me that 
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some further information on the subject of locating 
trouble when experienced with the duplex puinp would 
prove helpful. 

The following is in no sense a recapitulation of the pre- 
vious article, but should be read in connection therewith, 
although, of course, it in no sense depends upon it. 


TestiInG Pumps 


A steam pressure gage must be fitted to the steam chest 
cover and a water pressure gage with regulating cock on 
the delivery side of pump, also a stop valve is needed to 
the delivery pipe from pump. The covers of both ends 
are usually provided with screwed holes for lubricators 
(which, by the way, are rarely in evidence, although sup- 
plied in every instance to a new pump). 

In testing a boiler feed pump with everything in order 
and with steam pressure of, say, 40 pounds, it should be 
possible to obtain a full bore delivery pipe when delivering 
against an equal water pressure. The pressure on the 
water end gage is obtained by the regulation of the stop 
valve, and the discharge of water should be visible. With 
equal steam and water pressures the gage pointer on the 
water gage should be reasonably steady. 

If the supply of water stops while the pump is running, 
it can usually be traced to the fact that the water pistons 
or plungers are letting by, or else that suction valves 
are leaky. 

If the pump works erratically and the gage pointer 
shows violent pulsations the trouble may be traced to one 
or more leaky suction valves. 


To Test ror LEAKAGE THROUGH THE WATER VALVES 


Throttle down the delivery stop valve until the pump 
is running six to eight double strokes per minute. Care 
must be taken that the water pressure does not exceed 
what the casting is designed for (in boiler feed pumps 
this is usually 160 pounds). Adjust the steam valve to 
keep water within safe limits. Watch carefully each 
stroke; if one of the water pistons travels suddenly to 
the end of the cylinder, the suction valve on that end will 
most probably be the leaky one, the reason being that 
the water, instead of being forced through delivery valves 
against pressure, takes the line of least resistance through 
the leaky suction valve. 


OrHER CAUSES OF ERRATIC WORKING 


(a) Loose Water or Steam Piston.—Loose pistons 
cause erratic behavior and bad knocking. Carefully check 
so that piston rod nuts tighten on to pistons and do not be 
misled by tight nuts. 

(b) Broken Joint Beneath Force Plate—This would 
cause gage fluctuations similar to those caused by leaky 
suction valves. This is a very common fault. 

(c) Broken Steam Cylinder Cover Joint Between the 

wo Steam Cylinders—This allows steam to be on back 
of both steam pistons at the same time, causing erratic 
working and slowing up of pumps, another very common 
trouble. In making new joints take care that the material 
is not too hard (ordinary millboard makes good water 
joints) and see that bolt holes are a good fit to the bolts. 
Take care in force plate and steam cylinder head joints 
that the castings are not hollow, and that the divisions 
between the cylinders in the case of steam cylinder head 
joints and the divisions between the valve chambers in 
the case of force plate joints are of ample width. 


To INVESTIGATE A TROUBLESOME PUMP 


When starting, carefully check the water pressure be- 
fore doing anything else. It is not uncommon that the 
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boiler feed pipe, either inside or just outside the boiler, is 
“furred up.” This “furring up” may reduce the area of the 
pipe sufficiently to throw excessive pressure on the water 
end against which pump cannot drive with sufficient speed 
to deliver enough water. 

Duplex pumps and pumps in general fitted for boiler 
feeding are frequently blamed when the trouble exists in 
the piping and connections. 

Another source of trouble is a throttled suction pipe, 
caused in some instances by lining up. This gives a de- 
cided cushioning effect on the pistons at one or both ends 
of the stroke. 

A further cause having a like effect would be a throttled 
exhaust. To determine this note the number of strokes 
per minute before disturbing connections, and again with 
exhaust open to atmosphere; if a gain in speed is obtained, 
the trouble is in the exhaust pipe and not in the pump. 
Should, however, the trouble be in the pump, the cause 
should be looked for in the exhaust port of the slide valve, 
which will be found not to travel central across the ex- 
haust ports and cylinder, causing back pressure on exhaust 
side of steam pistons. 


LEAKy STEAM Piston Rincs 


These would also cause the pistons to be cushioned. To 
ascertain whether piston rings are steam tight, throttle 
down water pressure to slow up speed of pump. Then 
open up each drain cock on the cylinders in turn and 
watch carefully that there is a clean cut-off with the steam. 
If not, it shows that leakage is taking place either by the 
steam piston rings or else the slide valve. 


STEAM Priston RINGS 


These should be a free floating fit between the steam 
piston body and the follower. 


Firtinc New Steam Piston Rrncs to CYLINDERS 


With the piston on the rod and ring in position, work 
the piston along the cylinders several times sharply; an 
examination of the ring will then show whether they have 
an efficient bearing. 


To Test THE CYLINDER Bore 


Place the steam piston ring only in the middle of the 
cylinder with its joint at the bottom. It should not be 
possible to pass a 4/1000 inch feeler between the ring and 
wall of the cylinder at any point. 

WATER VALVES 

These should be a free fit on the valve guard stem. 
There should be at least 1/16 inch clearance between valve 
and valve guard stem to insure that lime or sediment which 
forms on them shall not interfere with the free lift of 
valve. See that the center and outside faces are both per- 
fectly flat with one another. If the center face is hollow, 
leakage takes place between the valve and stem. 


VALVE SEATS 
See that these are perfectly flat, and also that the top 
thread in center of seat is cut away. Otherwise the top 
thread may be pulled out when guard is screwed home and 
prevent the valve seating properly. In old pumps examine 
the outside of seat for corrosion. This would possibly 
lead to loose valve seat unless precautions are taken. 


SLIDE VALVES 
This should be carefully checked. The length should 
just cover the ports. There is neither external nor internal 
lap. See that exhaust, cushion and steam ports are in a 
line with one another. See that valve port in valve is of 
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correct length, and that it works centrally over the ports 
in cylinder, otherwise a throttled exhaust and consequent 
loss of speed will result. 


WATER PISTONS 


Make sure that these are not too slack in the liners. 
They should not be more than 1/16 inch small, otherwise 
trouble, especially in the smaller sizes of pumps, may 
arise, due to washing out of packing. In the fitting of 
packing to the water pistons measure the packing space 
available, measure packing before using, and allow 1/16 
inch for the packing to expand sidewise. If necessary, 
reduce the size of packing by stripping layers to obtain 
this result. Also do not let the ends of turns of packing 
butt; 4 inch should be allowed for expansion in this 
direction. See that packing is not too tight a fit inter- 
nally and externally. To render hard packing pliable it 
can be softened by soaking in boiling water for a few 
minutes. 


Piston Rops 


Both steam and water pistons should be tried on rods 
before being placed in the pump. See that the tapers on 
the rods are a good fit to the pistons. Make sure that there 
is sufficient thread on the piston rods, that the nuts shall 
properly jam home on the follower. Make certain that the 
nuts are not too tight, as it is difficult to ascertain when 
in the pump cylinder whether the nuts bed properly on the 
pistons. 

LEVERS AND SPOOLS 


The jaws of spools must be machined or filed out per- 
fectly square with one another and the lever must be a 
perfect rolling fit at any portion of the stroke. See that 
the end of lever is perfectly circular and that edges are 
quite square. A defective fitting lever results in the spool 
twisting out of position. A loose lever results in shocks 
to the valve gear and speedily causes slack motion pins 
and links. 

The foregoing fairly exhausts the usual and some of 
the unusual faults and troubles incidental to the duplex 
pump. Some of the hints and dont’s may seem unneces- 
sary and trivial, but each is the result of special expe- 
rience and all have value. 

Beyond mentioning the duplex pump in a casual way, no 
text-book, it is believed, devotes very much attention to 
the subject. Certainly nothing known to the writer gives 
any hints as to the usual troubles experienced. 

Hard cases may make bad law, but locating trouble in 
a mechanical sense provides good experience. To the 
engineer economy is not merely an incidental item, but 
is the prime factor in his existence. Auxiliary machinery 
ruins away with more coal than is usually credited, while 
the condition and upkeep of these minor steam users can 
be, and should be, studied. 

It is hoped that sufficient material is here set forth, to- 
gether with the former article, to show how to locate and 
eliminate most of the difficulties and also to provide for 
complete overhauling of the pumps in question with cer- 
tainty and ease. 

London. PN, Ih JBUVNS, 

TANK SwHip SEBASTIAN EQUIPPED WITH \VERKSPOOR 
ENGINES.—The two 800 brake horsepower, two-cycle 
Diesel engines, installed on the tank ship Sebastian when 
she was built, have been removed because of their unsat- 
isfactory working and are being replaced with Werkspoor 
four-cycle Diesel engines. 

CANADIAN SHIPBUILDING.—During 1914 a total of 43,- 
346 tons of shipping was built in Canada, the largest an- 
nual output from this country in fourteen years. 


Marine Articles in the Engineering Press 


Problems Relating to Ship and Machinery Design—Model Experi- 
ments for Stability of Submarines—Lubrication of Journal Bearings 


Destruction of German and Austrian Ships in Antwerp. 
—An account is given of the damage by explosions to 
German and Austrian shipping caught by the European 
war in the harbor of Antwerp. The hulls of the vessels 
were little damaged, only one ship being sunk, but of the 
thirty-six steamers, twenty-eight had their machinery 
damaged. The damage is stated to be almost exclusively 
in the cylinders, piping, main stop valves and columns, 
produced by cartridges hung to the outside of the parts. 
The damage is quite considerable, but the German author 
expresses surprise that the explosives were not applied 
internally in the engines and also in the boilers, due prob- 
ably to the haste of evacuation of the fortress. 2 illustra- 
tions. 2,900 words.—Zettschrift des Vereines Deutscher 
Ingenieure, May 8. .? 


Calculation of the Top Girder of a Suction Dredge.— 
The author discusses the problem of how to proportion the 
top girder on the centerline of the ship which by chains 
holds the bottom doors of the hopper compartments of a 
suction dredge. He considers the case as one of a longi- 
tudinal girder, supported upon two rigid end bulkheads 
and upon seven elastic and flexible transverse beams. 
The method employed is stated to be a graphical one as 
proposed by Ritter and described for bridges. It is also 
considered valuable for shipbuilding calculations, where 
many similar problems present themselves. Its principle 
is to find for every beam and for every piece of a beam 
the elastic weight and the limit of elasticity. The author 
carries through the calculations necessary for the com- 
pletion of the graphical diagram, describing all the steps 
taken for an actual case with a top girder about 53 feet 
long. 6 illustrations. 4,600 words.—Schiffbau, June 9. 


A Basis for Rational Design of Heat Transfer Appa- 
ratus—By E. E. Wilson. The results of tests of heat 
transfer apparatus have been so inconsistent that the for- 
mulation of rational basis for design has been precluded. 
‘This lack of agreement leads to the conclusion that some 
variable has been neglected, and a study of the results of 
tests on feed-water heaters and condensers leads to the 
belief that this variable is the viscosity of the circulating 
water. Since the accepted law for heat transfer is of the 
same general form as that for the resistance to flow in 
pipes, it seems likely that there is some close relation. It 
also seems probable that the effect of viscosity is of the 
same general character in each case, and on this assump- 
tion the published results for heat transfer are corrected 
in the same manner as are the results of Osborne Reynolds’ 
work on the resistance in pipes to flow of water through 
them. With this correction the results are reconciled, not 
only in an individual case, but for different experimentors 
as well. If, now, these results as corrected are put in the 
form of resistances to heat transfer, a linear relation is 
found to exist between the resistance and the reciprocal 
of the water velocity. The correction for viscosity may 
be put in this same form as a function of temperature. 
The resistance may then be evaluated in terms of its com- 
ponent parts and reduced to the form of an equivalent film 
of water of known thickness. These linear expressions 
may now be incorporated in a form giving the area of 
the heating surface required to transmit a given quantity 
of heat under the given flow conditions, in a condenser or 


feed water heater. This expression seems rational in form 
and applicable throughout the range of practice, and in 
addition it seems possible through the use of the relations 
established to determine by experiment a similar expres- 
sion for the resistance to heat transfer in other types of 
apparatus. 10 illustrations. 8,500 words.—Transactions 
of the American Society of Mechanical Engineers, June. 


U.S. S. Balch: Contract Trial Performance.—By Hen- 
derson B. Gregory. The Balch is one of the eight de- 
stroyers authorized by Congress March 4, 1911, and is a 
sister ship of the Aylwin, Parker and Benham, all four 
vessels being built under contract by William Cramp & 
Sons Ship & Engine Company, Philadelphia, Pa., at a 
price of $756,100 (£155,000) each. The Balch is a twin 
screw vessel fitted with a combination of Cramp-Zoelly 
turbines and reciprocating engines, one of each on each 
shaft developing altogether 16,000 shaft horsepower and 
designed to give the vessel a speed of 29.5 knots at about 
1,036 tons displacement. For speeds of 17 knots and above 
the turbines alone are used, and for the lower cruising 
speeds reciprocating engines are used in combination with 
the turbines. Steam is supplied by four oil-burning White- 
Forster watertube boilers arranged in pairs in two separate 
compartments. The hull is 300 feet long on the waterline 
and 30 feet 4 inches beam at the waterline, with a draft 
of 9 feet 2% inches to the load waterline. The block co- 
efficient is .415. The trial data obtained on her official 
trials are given in tabulated form. and also revolutions, 
speed and power curves are plotted. At the highest speed, 
the contract speed of 29.5 knots was slightly exceeded, 
but the fuel oil consumption was in excess of that guar- 
anteed. 1 illustration. 3,000 words—Journal of the 
American Society of Naval Engineers, May. 


On the Laws of Lubrication of Journal Bearings—By 
M. D. Hersey. In order to establish a rational basis for 
bearing design, it would be desirable to have empirical 
equations, or curves, showing accurately and completely 
how the friction loss and load-carrying power of bearings 
depend on all the physical conditions governing the action 
of lubrication, including, of course, the size, shape and fit 
of the bearing, the speed, degree of lubrication, properties 
of the lubricant, and characteristics of the cooling system. 
The problem of mapping out the laws of lubrication in this 
general way, whether by piecing together existing data or 
by making new experiments, is such a complicated one that 
it is worth while to stop and consider whether any general 
principles are available which may serve to simplify it. A 
recognition of the above facts has led to the present 
paper, the object of which is first to reduce the problem 
to a physical basis by suitable definitions and restrictions, 
and then to develop certain general relations which will 
simplify the solution of the problem. These relations are 
of two sorts and may be summarized as follows: 

a. The general forms of the laws of lubrication are 
deduced by dimensional reasoning. and the properties of 
dynamically similar bearings are discussed. 

b. A distinction is pointed out between the “character- 
istic’ —i. e., purely dynamical equations—and the “work- 
ing’’ equations needed in the final design of a bearing. It 
is then shown that the dynamical characteristics of the 
bearing, and the thermal characteristics of the lubricant 
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and the cooling system are three independent parts of the 
problem which may be separately investigated, thus greatly 
diminishing the number of combinations of conditions 
needed for mapping out the laws of lubrication over the 
full range of all the variables involved. Finally, a general 
method has been outlined for deducing the desired work- 
ing equations by utilizing the results of these three inves- 
tigations. 

The paper closes with an analysis of the “ideal bearing” 
—i. e., one which is perfectly circular in cross section, etc. 
In this connection Sommerfeld’s results are reproduced in 
a convenient form for practical use, and extended by a 
treatment of heating effects. While intended primarily as 
a particular illustration of the foregoing general relations, 
the equations and curves of the ideal bearing doubtless 
afford a first approximation to the laws of lubrication of 
actual bearings. 9 illustrations. 12,800 words.—Transac- 
tions of the American Society of Mechanical Engineers, 
June. 


Influence of Disk Friction on Turbine Pump Design.— 
By F. zur Nedden. The mathematical survey of the prob- 
lem leads to these conditions for a minimum loss through 
disk friction: (@) Smoothness (polish) of both disk and 
casing. Roughness of either is equally detrimental. (b) 
Smallest possible surface of both. Excessive extension of 
surface is equally detrimental whether it is the surface of 
the disk or of the casing. (c) Outward indication of at- 
tainment of minimum is the fact that the waste water 
rotates half as fast as impeller. A gyrostatic pressure is 
generated by the rotation of the waste water and added 
to static pressure prevailing at the center of the impeller. 
From the influence of the width of the impeller it follows 
that it is important to keep the thickness of metal at the 
periphery as small as possible. Protruding rims are objec- 
tionable. The influence of the ordinary roughness of non- 
machined castings has no perceptible effect on the ef- 
ficiency except with high lift pumps. Painting or japan- 
ning the surfaces generally seems less desirable than ma- 
chining them with a medium heavy cut. High polish 
seems wasted. The experiments verify conclusions of 
mathematical survey. The influence of viscosity is pro- 
portional to its fifth root; yet it is responsible for an im- 
provement in the efficiency of hot water turbine pumps. 
The effect of pumping heavy oil and tarry liquid is esti- 
mated. The influence of fluid density is almost exactly 
proportional to the specific gravity. The loss through disk 
friction constitutes a constant percentage of the normal 
useful power at all speeds in one and the same pump. 
Generally its percentic value grows with the value of 
head per stage 

at constant speed, and diminishes with in- 
capacity 

head per stage 
creasing speed and constant ratio High 

capacity 
heads are more economically produced by high speeds or 
a greater number of stages than by increasing the diameter 
of the impellers, but the number of stages should be left 
to the discretion of the makers, not fixed by specifications. 
A steep angle between impeller blades and the tangent at 
the periphery serves very considerably to improve the 
efficiency owing to indirect reduction in disk friction 
losses, especially in high lift pumps. The disk friction 
reaches a minimum fora certain width of the waste water 
chamber, which is about 34 inch for disks of 12 inches 
diameter. The increase with increasing width is due: 
(a) To the increase in retarding surface. (b) To the 
induction of secondary or induced hydraulic currents. 
Concentric ribs are advantageous, radial ribs are detri- 
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mental. In single-stage pumps the rotation of the waste 
water reduces the tendency for leakage by about 20 to 35 
percent. In multistage pumps the same influence may 
even increase the leakage. Inequality in shape or rough- 
‘ness of the waste water chambers on both sides of the 
impellers produce a gyrostatic axial thrust due to disk 
friction which can assume very considerable values. The 
direction of this thrust is indicated by the rule: “The im- 
peller is drawn to the side where the waste water rotates 
fastest.” 12 illustrations. 18,000 words.—Tyansactions 
of the American Society of Mechanical Engineers, June. 


Experimental Methods of the German Government 
Model Tank, Berlin—To fully determine all the factors 
of resistance of a model ship, the author considers it de- 
sirable to make runs with the bare hull without propeller, 
aside from those of the hull with the propeller and from 
those with the propeller independently of the hull. There 
is given a full list of the denominations used and of the 
formulas employed for the final values. In the first two 
chapters the runs are carried through for a small 4,325- 
ton cruiser, and the results tabulated as well as the prin- 
cipal final values, illustrated in diagrams. In the second 
chapter of runs of hull with propeller are also entered 
the factors which race-augment and wake-gain have upon 
the propulsive coefficient. In the third chapter examples 
are given for tugs or vessels loaded by towing pulls; in 
one case for a single screw vessel with three different 
towing pulls, and correspondingly also for a twin screw 
vessel. 14 diagrams, 5 tables. 6,400 words.—Schiffbau, 
May 12 and 26. 


The Surface Condenser (Modern Theory and Practice). 
—By C. F. Braun. The importance of the surface con- 
denser in modern steam power plants warrants more care- 
ful consideration of design than is usually given. The 
functions of a surface condenser are to reduce the back 
pressure on the prime mover, return to the boiler the water 
of condensation as a chemically pure feed, return to the 
cycle as many heat units as possible, and remove from 
the feed water air in solution. The four separate fluids 
handled should approach conditions as follows: Steam 
should distribute in the condenser with minimum friction, 
be reduced to minimum temperature, and be converted into 
water for easy removal. Air, a slow conductor of heat, 
should be cleared from heating surfaces, freed from water 
vapor, and reduced to minimum temperature. Condensate 
should be cleared from heating surfaces, freed from air, 
and delivered at maximum temperature. Circulating water 
should pass with minimum friction, deposit minimum scale, 
and absorb maximum heat. The main factor effecting 
these results is heat transfer through the surface, which 
is proportional to the logarithmic mean temperature dif- 
ference. The resistance to heat transfer may be divided 
into that on water side of tube, that of tube, and that on 
steam side of tube. If analyzed in this manner, Orrok’s 
results previously published show straight line relation 
between heat transfer from water to tube to velocity 
according to following equation: 

Uw = 245-+ 141 V. 

Attention in design should be given to all of these fac- 
tors, and a comprehensive rating should include the fol- 
lowing: (a) Quantity of steam condensed, (6) vacuum 
obtainable (corrected to 30 inches barometer), (c) tem- 
perature available cooling water, (d) cooling water exit 
temperature, (e) condition of air at point of removal, (f) 
friction head on cooling water, (g) temperature of con- 
densate at point of removal. 17 illustrations. 8,000 words. 
—Transactions of the American Society of Mechanical 
Engineers, June. 


New Books for the Marine Engineer’s Library 


Practical Guides to Board of Trade Examinations for Marine 
Engineers’ Certificates—Data Regarding Northern Pacific Ports 


ELEMENTARIES, VERBALS AND DRAWING FOR MARINE ENGINEERS. 
(Part Il of Griffin's new Guide to the Board of Trade 
Examinations for First and Second-Class Engineers.) 
By R. A. McMillan, B.Sc., Wh.Ex. Size, 514 by 8% 
inches. Pages, 323. 300 illustrations. London, 1914: 
Charles Griffin & Company, Ltd. Philadelphia, 1914: 
J. B. Lippincott Company. Price, $3.00 net. 

The primary object of this book is to provide instruction 
which will enable marine engineers to pass the Board o? 
Trade examinations for second and first class engineers’ 
certificates. There are many engineers who have not had 
the opportunity of gaining any experience in the working 
and management of refrigerating machinery, steam tur- 
bines or oil engines, and others who have only an imper- 
fect knowledge of the use of the indicator, indicator dia- 
grams and the adjustment of slide valves. A working 
knowledge of such matters cannot be acquired wholly 
from books, but, with the aid of a good book on such sub- 
jects and some practical experience, an engineer will find 
that he can accomplish much more and become more ef- 
ficient in handling marine machinery with results which 
are likely to lead to his further advancement. 

The book includes sections on the slide valve, the indi- 
cator and indicator cards, the marine steam turbine, elec- 
tric lighting, refrigerating machinery and oil motors. 
Over 100 pages of elementary questions for first and sec- 
ond class engineers are given, together with complete an- 
swers to the questions. About 25 other pages contain 
verbal questions and answers on marine boilers, indicator 
cards, shafting, propellers, condensers, pumps, the slide 
valve, etc. Thirty drawings of marine engineering de- 
tails, such as are required at Board of Trade examinations, 
are also given, together with instructions for answering 
the questions commonly asked in connection with the draw- 
ings. 

The book is a thoroughly practical guide for those who 
are taking up the profession of marine engineering, and 
will be found a most useful aid for advancement in this 
profession. In recent years there has been a steady in- 
crease in the amount of scientific knowledge required of 
seagoing engineers, and new inventions and developments 
are continually changing the nature of the work for which 
chief engineers on board ship are responsible. Under 
such conditions the fundamentals must be thoroughly un- 
derstood, and for acquiring such knowledge this book 
will be found very useful. 


THE Marine Motor. By Frank W. Sterling. Size, 414 by 
7 inches. Pages, 136. Illustrations, 52. New York, 1915: 
Outing Publishing Company. Price, 70 cents net. 


To the novice who is unfamiliar with the construction 
and operation of marine gasoline (petrol) engines, this 
book will prove a valuable aid in overcoming difficulties 
in mastering the details of a marine motor and in operat- 
ing it successfully. 


Nava. Recocnition Beox. By Fred T. Jane. Size, 5 by 7%4 
inches. Pages, 63. Numerous illustrations. London, 1914: 
Sampson, Low, Marston Company, Ltd. Price, 1 shilling 
net. 

In Jane’s “Fighting Ships” several pages are devoted 
to silhouettes of typical naval vessels, so that by refer- 
ence to these silhouettes the ships can be identified at a 
distance at sea. In this volume silhouettes are given of 
representative ships in each class of naval vessels in the 
British navy. A complete list of the vessels in the British 


Navy is given, with particulars as to tonnage, speed and 

armament. The book is of handy pocket size and should 

prove a convenient aid for navigators at sea. 

PRACTICAL MATHEMATICS FOR YOUNG ENGINEERS. By E. Hov- 
enden. Size, 5 by 7% inches. Pages, 144. Illustrations, 
25. Glasgow, 1914: James Munro & Company, Ltd. New 
York, 1914: D. Van Nostrand & Company. Price, $1.00 
net. 


From his work as principal of the Marine Engineers’ 
Training College, Cardiff, the author is thoroughly ac- 
quainted with the requirements of practical draftsmen and 
mechanics, and for such men the contents of the book have 
been specially arranged to form a sound groundwork for 
the special knowledge necessary to obtain a Board of Trade 
certificate as a marine engineer. Many of the examples 
given in the book are taken from Board of Trade exam- 
ination papers. The book covers the practical applica- 
tion of mathematics to simple problems in mechanics. 


MECHANICS FOR MARINE ENGINEERS. By A. N. Somerscales. 
Size, 44% by 734 inches. Pages, 277. Glasgow, IQI4; 
James Munro & Company, Ltd.; New York, WOALS ID), 
Van Nostrand & Company. Price, $1.50 net. 


The subject matter in this book comprises a series of 
lessons in mechanics for marine engineers and engineering 
students, treated arithmetically, with numerous diagrams. 
Each lesson is first fully explained; then the rules apply- 
ing to the particular lesson are given with examples 
worked out showing complete calculations for solving the 
problems. Finally, at the end of each lesson problems are 
given, together with the answers, but without the calcu- 
lations, leaving it to the student to apply the knowledge 
gained in studying the lesson for the solution of the 
problems. 

TERMINAL Faciities or Nortw Paciric. Ports. Size, 5 by 634 
inches. Pages, 336. Seattle, Wash., 1914: Terminal Pub- 
lishing Company. Price, $2 net. 

Regulations covering the principal ports of the North 
Pacific from San Diego on the south to Nome on the 
north, together with the charges that are assessed against 
either ships or cargoes, are given in full in this book, to- 
gether with the names and addresses of government of- 
ficials, foreign consuls and others whose names and ad- 
dresses are of value to masters and shippers. One section 
is devoted to the depth of water in all the bays and inlets 
on the United States Coast, and customs, marine insurance 
and immigration regulations are set forth in detail. The 
book is designed as an annual publication and covers very 
thoroughly the terminal facilities of the North Pacific 
ports of the United States. 

BusINEss ADMINISTRATION, By Edward D. Jones. Size, 5 by 
7v2 inches. Pages, 275. New York, 1914: The Engi- 
neering Magazine Company. Price, $2. 

By a study of the older professions of war, statecraft and 
science, Professor Jones has sought to establish the scien- 
tific principles of the newer profession of the administra- 
tion of maufacturing and operating companies. From the 
data compiled in this study definite primary principles of 
administration have been analyzed. The administrator is 
considered as a leader of men more than as a trustee of 
properties. No special doctrine or practice of management 
is advanced, but the treatment of the subject tends to bring 
administration to the high plane occupied by the older pro- 
fessions and serves to stimulate and direct the ideas of 
those who have made this profession their life-work, 


Shipbuilding and General Marine News 


Contracts for New Ships—Marine Terminal Improvements— 
Recent Launchings—Improved Appliances—Personal Items 


The most successful company in the United States 
operating vessels in the trans-oceanic trade, and owning 
probably more such vessels than any other company—we 
refer to the Standard Oil Company—shows its confidence 
in the future of the American merchant marine by having 
under contract four extra large tank steamships with the 
New York Shipbuilding Company and three with the 
Newport News Shipbuilding & Dry Dock Company. The 
tonnage of tank steamships now under construction or 
contract in the seacoast shipyards amounts to over 200,000 
tons, of which vessels aggregating 88,000 tons are for the 
Standard Oil Company. 

Shipbuilding is apparently the only branch of engi- 
neering on the Atlantic Coast that is running 100 percent 
capacity without a trace of so-called war orders. What 
is more important, there is every assurance that this roo 
percent capacity will continue for at least five years to 
come. 

There has probably been no time in the history of the 
world when so many vessels were in need of repairs as 
at the present. The requisitioning of dry-dock facilities 
in Europe for naval purposes is driving mercantile ship- 
ping to this country for repair work, with the result that 
never before have the dry-dock companies of America 
enjoyed such a rush of business. 


Recent Orders for New Ships 


The New York Shipbuilding Company, Camden, N. J., 
has received a contract from the Gulf Refining Company, 
Pittsburgh, Pa., for two oil-tank steamships, one of very 
large size and the other of medium size. 

The Newport News Shipbuilding & Dry Dock Com- 
pany, Newport News, Va., has received a contract from 
the Munson Steamship Line, New York, to build a steam- 
ship to cost about $400,000 (£82,000). 

The Welin Marine Equipment Company, Long Island 
City, N. Y., has received a contract from the Quarter- 
masters Department, U. S. Army, Washington, D. C., to 
build twelve Lundin motor lifeboats of the housed-in 
type, each 30 feet long. 

Percy & Small, Bath, Me., are about to lay the keel 
for a large schooner. 

The Merritt & Chapman Derrick & Wrecking Company, 
New York, will have a steel derrick lighter built, to be 
about 135 feet long. 

The Union Iron Works, San Francisco, Cal., has re- 
ceived a contract from the Union Oil Company, San 
Francisco, to build an oil tank steamer to cost about 
$1,000,000 (£205,000). 

The Fore River Shipbuilding Corporation, Quincy, 
Mass., has received a contract from the Luckenbach 
Steamship Company, New York, to build a steamship to 
be about 450 feet long. 

The Baltimore Dry Dock & Shipbuilding Company, has 
received a contract from the Trans-Atlantic Motor Ship 
Company, Ltd., Christiania, Norway, to build two large 
schooners tobe equipped with Bolinders oil engines. 

The Newport News Shipbuilding & Dry Dock Company 
has received a contract from the marine department of 
the Standard Oil Company, New York, to repair its 
steamer Standard, which was recently damaged by fire. 


The American Shipbuilding Company, Cleveland, Ohio, 
has received a contract to cut in two four steamers of 
the Erie Railroad Great Lakes fleet before transfer to the 
purchaser, the Staten Island Shipbuilding Company, Port 
Richmond, N. Y. The contract price for the work is 
about $60,000 (£12,300). 

The Fore River Shipbuilding Corporation, Quincy, 
Mass., has received a contract to build a 750-ton sub- 
marine for the Spanish government. 

The Eleco Company, Bayonne, N. J., are building 500 
70-foot launches for the British government, and it is 
reported that the Standard Motor Construction Company, 
of Bayonne, N. J., will build the 8-cvlinder motors of 
380 horsepower required for these launches, at a contract 
price stated to be $5,000,000 (£1,025,000). 


Shipbuilding Contracts Pending 


The Ocean Steamship Company (Savannah Line), New 
York, opened bids recently for two ships, but it is under- 
stood that contracts have not yet been placed. 

It is stated that Libby, McNeil & Libby, Honolulu, T. H., 
intend to build a vessel of about 1,500 tons, equipped with 
Diesel engines, to ply between San Francisco and the 
Hawaiian Islands. 

The Bureau of Lighthouses, Washington, D. C., will 
soon advertise for bids for constructing the lighthouse 
tender Palmetto, 90 feet long, to have for motive power 
two gasoline (petrol) engines of 65 horsepower each. 

Bids for the New Coast and Geodetic Survey vessel 
will be opened at the office of the Coast & Geodetic Survey, 
Washington, D. C., on August Io. 

It is announced in the newspapers that Henry Ford, 
of Detroit, will enter the ore and freight carrying busi- 
ness on the Great Lakes. If this is true, Mr. Ford will 
doubtless be in the market for steamships. 

According to report, J. P. Morgan & Co., of New York, 
together with other capitalists, are planning important 
development works in Alaska. When these works are 
carried out the necessary result will be the building ‘of 
several steamships. In fact, shipyards have already re- 
ceived inquiries regarding vessels suitable for Pacific 
States-Alaska traffic. 


New Steamship Companies Organized 


The Inland Navigation Company has been incorporated 
in the State of Delaware with a capital stock of $9,000,000 
(£1,845,000) to engage in the transportation of passengers 
and freight on the rivers, canals and lakes of the United 
States. One of the principal incorporators is said to be 
John H. Bernhard, 52 Broadway, New York. 

The Marine Transport Service Corporation has been 
organized with offices at 17 Battery place, New York, and, 
it is stated, will shortly begin the operation of three sep- 
arate lines of freight steamers. 

One of the new lines is to run from New York through 
the Panama Canal to Los Angeles, San Francisco, Port- 
land, Tacoma and Seattle. The second is to be operated 
from New York to South American ports and the third 
line is to operate to miscellaneous foreign ports, whenever 
business offers. 
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For the first line from New York to Tacoma, the com- 
pany has already chartered the freighters Eureka and 
Tampico, belonging to the Pacific Steamship Company. 
In addition, the company is now conducting negotiations 
for the purchase of four additional steamers. 


New Shipbuilding Companies Incorpo- 


rated —Expansion of Existing Shipyards 

The Galveston Dry Dock & Construction Company, 
Galveston, Texas, has been organized and has applied to 
the City Commission for a lease of 600 feet of frontage 
as a site for a marine railway, dry docking and ship- 
building plant. It guarantees to expend $100,000 (£20,000) 
within two years and $150,000 (£30,750) within five years, 
if the lease is granted. 

The James Tregarthen & Sons Company, New Ham- 
burg, N. Y., has been incorporated with a capital stock 
of $50,000 (£10,250) for the purpose of building vessels. 
The incorporators are J. Tregarthen, J. A. Tregarthen 
and W. H. Tregarthen, all of Brooklyn, N. Y. 

The Fore River Shipbuilding Corporation, Quincy, 
Mass., is receiving bids for 2,500 tons of steel for exten- 
sions to its machine shops in order that its capacity to 
build ships may meet the demand. 

The New London Ship & Engine Company, Croton, 
Conn., has just let a contract for a five-story building 
106 feet by 135 feet to increase the capacity of its plant, 
and is probably in the market for machinery. 

‘The Lake Submarine Company, Bridgeport, Conn., has 
bought some adjoining land and will at least double its 
capacity for building submarine boats. 

The Island Transportation Company, Stockton, Cal., is 
planning to construct a shipyard to cost about $50,000 
(£10,250). 

It is announced that the Clooney Construction & Tow- 
ing Company, Lockport, La., has resumed work with a 
force of 100 men, and it is stated that the company has 
sufficient work on hand to keep its plant operating for 
a long time to come. 

It has been formally announced that the Newport News 
Shipbuilding & Dry Dock Company, of Newport News, 
and the New York Shipbuilding Company, of Camden, 
N. J., will go into the business of building submarines. 
These firms have asked the Secretary of the Navy to 
have the advertised opening of bids on Aug. 2 for 16 
submarines, authorized by the last Congress, postponed, 
in order that they may submit bids. 

The California Shipbuilding Company, Augusta, Me., 
has been incorporated in the State of Maine with a capital 
of $5,000,000 (£1,025,000) to engage in the manufacture 
of, and to deal in, all kinds of vessels and equipments. 


Marine Terminal Projects 


Immense water-front improvements in the meadow dis- 
trict of Newark, N. J., are being made, under the direction 
of the Board of Street and Water Commissioners of that 
city. Most of the dredging has been started, and work 
is beginning on docks having a frontage of 4,500 feet, 
with piers, bulkheads, etc. The docks are to be equipped 
with cranes and various kinds of freight-handling ma- 
chinery. Railroad connections will be made with the 
several roads entering the city. $2,000,000 (£410,000) 
has already been authorized by the New Jersey Legis- 
lature for this work. Morris R. Sherrerd is the chief 
engineer and James J. Hallock is the engineer in charge 
of the work. 

According to press reports, bids will soon be called for 
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by the Department of Wharves, Docks and Ferries, Phila- 
delphia, Pa., for the construction of the first of the ten 
municipal piers to be known as the Moyamensing Piers, 
which, when completed, will cost about $1,500,000 (£307,- 
500). The whole group, with the machinery required, 
will involye an expenditure of almost $25,000,000 (£5,- 
125,000). 

H. McL. Harding, consulting engineer, New York, has 
been authorized by the Wharf & Dock Commission, Beau- 
mont, Texas, to prepare working plans for the first wharf 
and terminal improvements, including the construction of 
an Soo-foot shed and the installation of several loading 
and unloading cranes and other machinery. The esti- 
mated cost is $109,000 (£22,400). 

Ford, Bacon & Davis, New Orleans, La., have drawn 
plans and specifications for a large cotton warehouse and 
terminal in the city of New Orleans, to cost about $3,000,- 
000 (£615,000). It is reported that the contract will 
soon be let. This terminal is to be equipped with the 
latest mechanical appliances for handling cotton as well 
as other freight. 

The Pennsylvania Railroad Company, Philadelphia, Pa., 
is stated to be asking bids on a dock 942 feet long by 66 
feet wide. Included in the equipment will be a consider- 
able amount of coal-handling machinery. 

S. M. Kearns, 625 West Ocean avenue, Long Beach, 
Cal., has been awarded a contract by the Board of Public 
Works of Long Beach to build the Belmont Pier. John 
Schulz, Wright & Callender building, Los Angeles, is 
engineer. 

Emil Schacht & Son, architects, Portland, Ore., are 
preparing plans for Albert Brothers, Portland, for the 
construction of a dock and warehouse on the Willamette 
River. The estimated cost is $20,000 (£4,100). 

Bids will be received by the Superintendent of’ Public 
Works, State of New York, at Albany, N. Y., until August 
17 for terminal contracts Nos. 37 and 46 of the New York 
State Barge Canal. 

Plans are being prepared by the Department of Public 
Works, Quebec, P. Q., for improving the city docks at a 
cost of $500,000 (£102,500). 

The city of Pascagoula, Miss., has voted to spend 
$17,000 (£3,500) for the purpose of constructing public 
wharves or docks. 

The city of Augusta, Ga., is receiving bids for the 
construction of a reinforced concrete pier and warehouse. 

The California State Board of Harbor Commissioners 
is having plans prepared for the construction of Pier 
No. 11 at San Francisco. 

W. P. Seaver, Inc., Grand Central Terminal, New York, 
has received a contract to build the 30th Street Pier at 
Brooklyn, N. Y., at a cost of $196,263 (£40,250). 

J. A. McEachern Company, Inc., Seattle, Wash., has 
received a contract from the Shell Oil Company, Portland, 
Ore., for the construction of a dock on the Portland River 
front. 

Henry Steers, Inc., New York, has received a contract 
for the construction of a new pier at the foot of 29th 
street, South Brooklyn, N. Y., at a cost of $116,148 
(£23,800). 

George B. Spearin, New York, has received a contract 
to build a pier at the foot of 35th street, South Brooklyn, 
N. Y., at a cost of $309,201 (£63,500). 

Bids have been received by the Board of Trustees of 
Redmondo, Cal., for the construction of a reinforced con- 
crete pier to cost about $121,000 (£24,800). George W. 
Harding, Los Angeles, is the engineer. 

The General Chemical Company, New York, is planning 
to build a pier at Marcus Hook, Pa. 
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Progress of U. S. Naval Vessels 
The Bureau of Construction and Repair, Navy Depart- 
ment, reports the following percentages of completion of 
naval vessels for the United States navy: 


BATTLEESHIPS 


Ton. Knots. Feb. 1, July 1. 


Nevada ..... 28,000 20%4 Fore River Shipbuilding Co... 86.4 94.2 

Oklahoma ... 28,000 20% New York Shipbuilding Co.. 87.2 96.6 

Pennsylvania. 31,400 21 Newport News Shipbldg Co... 67.1 81.5 

Arizona . 81,400 21 Navy Yard, New York....-. 48.1 66.8 

Mississippi .. 32,000 21 Newport News Shipbldg. Co.. 6.0 23.4 

dah omererrt 32,000 21 New York Shipbuilding Co... 9.9 32.1 
TORPEDO BOAT. DESTROYERS 

Ton. Knots. Feb. 1. July 1. 

Downes ..... 1,010 29 New York Shipbuilding Co... 99.2 100.0 

OgB rien were OD OmeZ9 \iWan, Cremayy & SOSoo6dca0c0 93.3 100.0 

Nicholson .. 1,050 29 Wm. Cramp & Sons......... 90.2 100.0 

Winslow .... 1,050 29 Wm. Cramp & Sons......... 87.0 95.9 

Cushing) 5.4, 915050) 129 Fore River Shipbuilding Co... 84.0 98.1 

Ericsson ... 1,050 29 New York Shipbuilding Co... 92.8 99.5 

AREGRSP ocode’ 1,090 2914 Fore River Shipbuilding Co... 33.2 76.3 

Conyngham . 1,090 2912 Wm. Cramp & Sons......... 54.3 78.3 

IRortereeerer 1,090 2914 Wm. Cramp & Sons......... 50.8 72.5 

Wadsworth . 1,090 29% Bath Iron Works............ 78.6 97.8 

Jacob Jones.. 1,090 29% New York Shipbuilding Co... 52.2 80.7 

Wainwright . 1,090 2914 New York Shipbuilding Co... 51.7 80.2 

IN@ GB! Gacet 1,090 29% Fore River Shipbuilding Co... 6.4 29.2 

No. 64...... 1,090 29% Fore River Shipbuilding Co... 6.4 28.6 

IN@. @Brocood 13090 29234 Bath Iron Works...:.%...... 0.0 24.0 

IN@, Waos5000 1,090 2934 Bath Iron Works............ 0.0 22.6 

INI + Boocoos 1,090 2934 Wm. Cramp & Sons........ 0.0 13.1 

INOMGSNereterere 1,090 29%% Navy Yard; Mare Island..... 0.0 4.0 
SUBMARINE TORPEDO BOATS 

Feb. 1. July 1 

-- Navy Yard, New York....... 89.7 89.7 

- Navy Yard, New York......- 86.7 88.6 

Fore River Shipbuilding Co... 89.6 98.3 

Fore River Shipbuilding Co... 84.6 98.4 

Fore River Shipbuilding Co... 75.5 92.7 

Fore River Shipbuilding Co.. 76.0 91.9 

ILE IN, 13, Cosocscascocccce MAY 72.4 

Craig Shipbuilding Co....... 52.7 63.4 

Craig Shipbuilding Co........ 51.6 61.7 

Fore River Shipbuilding Co... 63.4 78.8 

Navy Yard, Portsmouth..... 3.0 88.7 

Fore River Shipbuilding Co... 50.0 73.1 

Fore River Shipbuilding Co... 45.6 71.0 

Fore River Shipbuilding Co... 3.2 62.0 

IbeNS It. 15, (C@4.o060066000000 0.0 24.7 

ILEN 3. “AN, 18, Cohssa0c0n0000000 0.0 24.1 

ILEN YS Ato 13 Cosooscc0coggcccn 0.0 23.5 

akemi BS Comenmacceeiieny 0.0 23.4 


Contract Let for Big Lumber Schooner 
Fitted With Auxiliary Engines 


C. R. McCormick, head of the McCormick Lumber Com- 
pany, San Francisco, Cal., recently placed a contract with 
the St. Helens Shipyard, St. Helens, Ore., for a five- 
masted wooden schooner 265 feet long equipped with two 
Bolinders engines aggregating 640 horsepower. The ves- 
sel will have a capacity of over 2,000,000 feet of lumber 
and will cost $125,000 (£25,600). The beam will be 46 
feet, the depth of hold 19 feet and the gross tonnage 


Water Boat Agquadon 


Engine Room of the Aquadon 


between 1,700 and 1,900 tons. With her auxiliary engine 
power she will have a speed of about 7 knots. Provision 
is made for carrying 800 barrels of fuel oil, which will 
give the vessel an operating radius of 60 days. 

For handling the cargo a double set of winches will 
be installed, the gear being similar to that adopted on 
steam lumber schooners. With this machinery it is esti- 
mated that over 400,000 feet of lumber can be loaded per 
day, enabling the ship to take on a full cargo in five days. 
To facilitate loading bow and stern ports will be pro- 
vided for handling long lengths of timber. 


Water Boat Aquadon Fitted With 
Bolinders Oil Engine 


The Boston Provision & Ship Supply Company, of New 
York, owners of the water boat Aquadon, which is oper- 
ated in New York harbor for carrying fresh water to 
harbor vessels, has recently fitted the Aquadon with a 
100 brake horsepower, four-cylinder, direct-reversible 
Bolinders fuel oil engine, designed to give the vessel a 
speed of about 8 knots light and 7 knots loaded, with a 
guaranteed consumption of fuel oil of .63 pound per horse- 
power hour. In the engine room are four cylindrical 
tanks, one on the starboard side forward, 16 inches diam- 
eter by 30 inches long, with a connection to the water 
injection pumps on the main engine, and a filling pipe 
from the fresh-water service pumps. On the starboard 
side aft is a fuel service tank 16 inches diameter by 36 
inches long with connections to the fuel injection pumps 
on the main engine arranged to be filled by a pump draw- 
ing from the main fuel storage tank, which is located 
in the extreme after end of the boat. On the port side 
aft is a compressed air tank, 12 inches diameter by 5 
feet long, used for storing air at 120 pounds per square 
inch for starting the engine. On the port side forward 
is a tank also 12 inches diameter and 5 feet long, used 
as a whistle tank. As such, it is connected to the starting 
tank and also to the recharging valve on the after cylinder 
of the engine. 
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The exhaust gases from the engines are carried from 
the silencers up into a funnel, the top of which is 12 feet 
above the deck. The hull of the vessel, which is 102 
feet long, 22 feet beam and 8 feet 6 inches depth, is 
divided into five compartments by four watertight bulk- 
heads. The forward compartment is the general locker, 
the second and third are water tanks with a total capacity 
of 160 tons for carrying fresh water, the fourth is the 
engine room and the after compartment a storage tank 
for fuel oil. 

The water service pump for the rapid handling of the 
cargo of fresh water is situated on the starboard. side 


_ of the engine room and is driven by a belt from the 
main engine. 


Yacht Southwark Equipped with South= 
wark-Harris Valveless Oil Engine 


A 4-cylinder, 240-indicated horsepower Southwark- 
Harris oil engine (described on page 390 of our Septem- 
ber, 1914, issue) has just been installed in the yacht 
Southwark, owned by C. P. Vauclain, of Philadelphia. 
The yacht is 98 feet long overall by 16 feet beam and 
7 feet draft. On her initial trial trip she made a speed 


Yacht Southwark, the First Vessel to be 


of about 10 miles per hour against the tide and a head 
wind, with the engine turning at 225 revolutions per 
minute. On a run of 35 miles, from Philadelphia to 
Chester, Pa., and return on June 26 twenty-nine gallons 
of Mexican oil at an approximate fuel cost of less than 
75 cents (3/112) was used, the time for the run being 
3 hours 20 minutes. The engine is manufactured by the 
Southwark Foundry & Machine Company, Philadelphia, 
and is designed to give the vessel a speed of 12 miles per 
hour, using 7% gallons of fuel per hour, at a cost of 1834 
cents (0/9%) per hour. The capacity of the fuel tanks 


is 1,400 gallons, giving the yacht a cruising radius of 
2,200 miles. 


Trial Trip of the Motor Ship 


San Francisco 

The official trial trip of the motor ship San Francisco, 
built by Burmeister & Wain, Copenhagen, for the Rederi- 
aktiebolaget Nordstjernan, Stockholm, was carried out in 
Copenhagen Sound on June 12. The San Francisco is a 
sister ship of four others already completed for the same 
company, having the following dimensions: Length be- 
tween perpendiculars, 362 feet; beam, 51 feet 3 inches; 
depth from awning deck, 34 feet; deadweight capacity, 
6,550 tons. Propulsion is by twin screws actuated by 
two four-stroke, single-acting engines, each having six 
cylinders capable of developing 2,000 indicated horsepower 
continuously under normal load, giving the ship a speed 
of 10 knots. The ship is further equipped with two 
auxiliary engines each developing 200 brake horsepower, 
which drive the air pumps and dynamos for working all 
the auxiliary machinery, including the steering gear, and 
supplying current for electric light. All the cargo winches 
are also electrically driven. The auxiliary Diesel en- 
gines are in duplicate, each being of sufficient capacity 
so that it can supply all the needs while the other ‘is 
standing by as a “spare:” 

During the trial trip the vessel attained a speed of 
10.62 knots with the engines developing 1,885 indicated 


Equipped With a Southwark-Harris Oil Engine 


horsepower at 151 revolutions per minute. The consump- 
tion of fuel oil averaged 58.61 pounds per hour with the 
engines developing 1,863 indicated horsepower, giving a 
consumption of .315 pound of fuel oil per indicated horse- 
power hour of the main engines, including the consump- 
tion for all the auxiliary machinery. As the mechanical 
efficiency of the main engines has been determined in 
the testing shops of the builders to be .85, the consumption 
per brake horsepower of the main engines works out at 
.37 pound. The fuel used was Solar oil. 

The owners of the San Francisco have placed an order 
with Burmeister & Wain for four additional motor ships, 
making in all ten motor ships in this company’s fleet. 
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Graham & Morton Transportation Company’s Steamer Cily of St. Joseph, Fitted with New Life-saving Equipment 


Lake Steamer Fully Equipped with Lun- 
din Lifeboats and Welin Davits 


The freight and passenger steamer City of St. Joseph, 
of the Graham & Morton Transportation Company, Chi- 
cago, Ill., has recently been equipped with life-saving 
apparatus in accordance with the latest United States laws 
conforming to the requirements prescribed at the recent 
International Conference on Safety of Life at Sea at 


Welin Davits and Lundin Lifeboats on the City of St. Joseph 


London. The equipment includes eight 24-foot, 40-person 
Lundin standard steel lifeboats and fifteen 25-person 
Lundin life rafts. The boats are of the open-type, each 
boat being placed under a separate set of Welin quadrant 
davits. 

Among the principal advantages of this type of lifeboat 
is the fact that although they are self-bailing, they have 
four or five times the tank capacity required by the new 


rules. They are also fitted with balsa wood fenders, 


which not only prevent damage to the boat in smashing 
against the side of the ship, but also add to the buoyancy 
and stability of the boat. The manufacturers claim that 
such boats will in emergency take care of twice their 
capacity without endangering their stability or buoyancy. 
Provision is made as far as possible for the safe launching 
of the boats when the vessel is either upright or listed 
by using the Welin davits, but if for any reason the boats 
cannot be launched by the davits they can be cut loose 
and depended upon to float off the deck if the vessel sinks, 
thereby making the full lifeboat equipment available for 
rescue work. 


Recent Launchings 


The steel hull for the ferryboat Fort Lee, a screw 
boat 200 feet long, 40 feet beam, molded, and 65 feet beam 
over guards, was launched by the Harlan & Hollingsworth 
Corporation, Wilmington, Del., on June 29. The vessel is 
being constructed for the Public Service Corporation of 
New Jersey, the machinery being supplied by W. & A. 
Fletcher & Co., of Hoboken, N. J. 

The dipper dredge Cascadas, designed by the Bucyrus 
Company, South Milwaukee, Wis., for the United States 
government for use on the Panama Canal, was launched 
in the yards of the New York Shipbuilding Company, 
Camden, N. J., June 26. The dredge is equipped with 
double-tandem compound engines, 16 inches and 28 inches 
diameter, with a stroke of 24 inches, designed to exert a 
maximum pull on the hoisting rope of 235,000 pounds. 
This is said to be the largest and most powerful dipper 
dredge in the world. 

The torpedo destroyer Conyngham, one of the six de- 
stroyers authorized in the last naval appropriation, was 
launched at the yards of the William Cramp & Sons’ 
Ship & Engine Building Company, Philadelphia, Pa., 
July 8. She will have a speed of 29% knots. 
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ENGINEERING SPECIALTIES 


Marten=Freeman Compensating Davit 


The problem of proper and efficient handling of life- 
boats is now receiving considerable attention, owing to the 
new legislation which has, in effect, condemned the old 
system of round-bar davits and which requires the in- 
stallation of a suitable mechanical device to insure the 
best possible results from the lifeboat equipment in time 
of need. “Best possible results” means the positive ability 
to get all lifeboats overside in the shortest possible time 
and with the least amount of effort, all to be capable of 
accomplishment under severe conditions. As _ positive 
action and general efficiency are the requirements of a 
mechanical davit, the following description of the Marten- 
Freeman compensating davit is of interest. 

Marine engineers have frequently stated that the ideal 
davit would be one involving a minimum of sliding cr 
rubbing friction with rolling friction substituted therefor 
under the main loads and stresses—i.e., a so-called track 
and trolley system, as, under these conditions, the theo- 
retical power required to displace the boat from the in- 
board to the outboard position would be at a minimum. 
The Marten-Freeman compensating davit might be termed 
a track and trolley davit, inasmuch as that system is used 
for carrying the moving loads. The fundamental prin- 
ciple involved in the device, however, is apart from the 
track and trolley. . 

The davit consists of a cast steel frame forming a 
track and supports, a steel trolley of the tandem roller 
type, which rolls along the track and carries the steel 
boom at its fulcrum, the compensating link and the bronze 
actuating screw and crank. The screw engages a bronze 
nut which “floats” in the trolley in such a manner, it is 
claimed, that a deflection in the frame, climatic change, 
or obstruction on the track cannot cause the screw to bind, 
there being sufficient freedom in all directions. The flanged 
tandem rollers are designed to distribute the load over the 
track and render tilting of the trolley frame impossible. 
The track is narrow, and it appears impossible to impede 
the operation of the davit by foreign matter on the track, 
as the rollers are small, the track smooth, and any ob- 
struction is readily pushed or sheared off. It is quite 
obvious that it would take tremendous resistance from ice, 
other foreign matter, or loose gear to obstruct the action 
of the link. Another feature affecting the element of 
safety is that the compensating link forms an unbroken 
mechanical connection at the inner end of the boom at all 
stages of the operation. The boom is so constructed that 
it forks over the frame and screw, thus tending to keep ali 
stresses set up within the davit along a centerline, and the 
boom is firmly supported at its foot. The bronze actuating 
screw is amply protected from injury by a steel tee and 
all bearings are of non-corrosive metals. 

The seat of the mechanical principle is in the compen- 
sating link which connects the foot of the boom to a fixed 
center at the base of the frame, and the functions of this 
link, with its differential compensating action, are clearly 
illustrated in the accompanying diagram, which shows the 
relative positions of the boom and link when the fulcrum 
is advanced through uniform intervals. It also shows 
the differential and compensating action of the link, which 
results in greatly reduced thrust on the screw and accounts 
for the comparatively small amount of power required to 
operate the davit. The diagram also indicates the direc- 
tion (not the magnitude) of the resultant force due to a 
vertical load at the boom head and assuming that the 
screw is removed. The thrust along the screw is equal to 


MARINE ENGINEERING 


373 


the horizontal component of that force. Therefore the 
nearer vertical the resultant force is maintained the less 
the stress along the screw, and the less the operating 
power required for any given moment. 

The theoretical direction of the resultant force for any 
given position is obtained by a line drawn through the 
fulcrum to the point of intersection of a vertical line 
through the boom head and a line drawn through the 
link centers. When the boom is vertical there is no 
overturning moment, the resultant force is vertical and 
there is no thrust on the actuating screw. In this posi- 
tion the link is almost horizontal, assumes no load, and 


Fig. 1.—Diagram Illustrating the Principle and Action of the 
Marten-Freeman Compensating Davit 


does not affect the direction of the resultant force. As 
the boom is extended the overturning moment of the load 
increases, but during this action the link comes imme- 
diately to a position to assume tension and to act as a 
partial counter to the overturning moment of the load. 
During the early stages of movement from the vertical 
the overturning moment is small, due to the slight an- 
gularity of the boom. As the operation proceeds, however, 
the angularity of the boom increases, and the moment 


THRUST ON SCREW 


POSITIONS OF FULCRUM 


Fig. 2.—Curve Showing Variation in Thrust on the Screw Due to 
the Compensating Action of the Link 


increases in consequence; but it is seen from the diagram 
that, for uniform intervals of advance of the fulcrum, the 
increase in the angularity of the boom (and consequently 
the increase in the overturning moment) is lessened in 
ratio. At the same time the link is brought more and 
more rapidly toward the vertical and, in consequence, is 
acting more and more as a counter to the overturning 
moment, thus keeping the thrust on the screw at a mini- 
mum, and consequently the effort required to operate the 
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davit is correspondingly small. When a point slightly 
beyond mid-position is reached the counter effect of the 
link, due to its differential action, increases more rapidly 
than does the overturning moment, due to the increasing 
angularity of the boom, and from that point cn the thrust 
on the screw is rapidly reduced. 

The curve in Fig. 2 illustrates the variation in the 
thrust on the screw assuming a dead load at the boom 
head, and it is apparent from this curve that the thrust 
is at a minimum in both extreme inboard and outboard 
positions, thus allowing the available power to be used 
in overcoming the inertia of the load in starting either 
inboard or outboard. The davit is so proportioned, and 
the centers so located, that the maximum thrust on the 
screw is relatively low, which accounts for the ease and 
rapidity with which lifeboats under this system can be 
launched. The curve further shows that with this system 
greater outreach can be obtained without increasing the 
length of the boom, inasmuch as the angularity of the 
boom in the outboard position can be increased without 
increasing the thrust on the screw. As a matter of fact, 
this can be accomplished with an actual further reduction 
in the stresses along the screw. The system throughout 
tends toward equilibrium, and the effort required in 
launching the boat is in proportion to the condition of 
equilibrium maintained. The diagram also shows the 
path of travel of the boom head, and it will be noted that 
this line becomes flatter as the boom is extended and as 
the link approaches a vertical position the amount of 
drop of the boom head is decreased in proportion to its 
extension. 

This davit is manufactured in a number of sizes and 
types designed to meet all possible conditions for the 
proper and efficient launching of lifeboats with safety 
and in the least possible time, and the mechanical prin- 
ciple involved in its construction is such that it lends 
itself admirably to meet satisfactorily many unusual con- 
ditions in the handling of such equipment. This device 
is being marketed by C. J. Hale, 17 Battery place, New 
York. 


Palmetto Packing for Air Compressors 


One of the difficulties commonly encountered in com- 
pressed-air plants is the leakage of air due to the delete- 
rious effect of the high temperatures of compressed air 
on the packings commonly used in air compressors, air 
valves and line connections. The dry heat of compressed 
air causes packings made of vegetable matter to char and 
deteriorate. Asbestos packings usually used harden too 
quickly into a rock-like substance, which not only causes 


Section Through Air Cylinder Showing Position of Packing 
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excessive wear on the rods upon which they work, but 
which also destroys their usefulness as packing and causes 
wasteful leaks. 

Because of the heat conditions, a packing for com- 
pressed-air apparatus must not only be of mineral sub- 
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Palmetto Packing for Air Compressors 


stance, but must remain soft and pliable in service. The 
“Palmetto” packing, manufactured by Greene, Tweed & 
Company, New York City, it is claimed, meets such con- 
ditions satisfactorily, because it is made of a mineral sub- 
stance having great tensile strength and is kept from 
hardening by a special process whereby a compound of 
graphite grease is so injected into the center of each 
single strand of the packing that it separates the particles 
of asbestos and so prevents it from amalgamating back 
into the rock from which it was fiberized. In other words, 
the lubricant supplies the necessary moisture to overcome 
the heat-destroying tendency of compressed air. 

On account of its materials and the peculiar process of 
its manufacture, “Palmetto” packing, it is claimed by the 
manufacturers, is peculiarly adapted for long service in 
compressed-air apparatus. 


The Turbo=Gear 


The Turbo-Gear Company, Baltimore, Md., has placed 
on the market a speed transformer which can be used either 
as a speed-reducing or speed-increasing gear. The gear 
consists of a large internal double helical gear, a double 
helical pinion and intermediate double helical gears. The 
slow-speed member, to which is secured the slow-speed 
shaft, is mounted on two heavy-duty ball bearings, one 
on each side of the gears, and supported directly by a 
heavy housing. With this arrangement the slow-speed 
member and the shaft carrying the intermediate gears and 
the high-speed shaft and pinion are independent of each 
other for support, and each is supported directly by the 
housing. 

The high-speed shaft has a central passage through 
which oil is pumped, and a continuous stream of oil is 
sprayed on the gears through radial passages in the pinion. 
The high-speed bearings, besides having forced feed lubri- 
cation, are provided with oil rings and a good-sized oil 
reservoir for emergency use. It should be noted that the 
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gears do not run in oil but are being sprayed by a con- 
tinuous stream of oil under pressure. 

It is claimed that the turbo-gear has an efficiency of 
not less than 95 percent for any speed ratio and that it 
is especially suited for marine work, either for transmit- 
ting power from a high-speed turbine to a slow-speed 


Turbo Gear 


propeller, or in connection with various auxiliaries on 
board ship, such as high-speed electric motors for driving 
air compressors, refrigerating machinery, blowers, ete. 
At present the turbo-gear is built in one size only, which 
is capable of transmitting various powers up to 75 horse- 
power. 


Advantages of Steel Keel for Metal Lifeboat 


The advantage of building a metal lifeboat on a steel 
keel, rather than on a wooden keel, is explained by the 
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Sketches Showing Difference in Construction of Wooden and Steel 
Keel Metallic Lifeboat 


Welin Marine Equipment Company, Long Island City, 
New York, as follows: 

As is generally known, wood checks and warps, and 
for that reason it is extremely difficult to insure per- 
manent tightness where the garboards are joined to the 
wooden keel. Besides, as shown by the drawing, there 
is the obvious danger that the nails, which extend through 
the garboards into, but not wholly through, the wooden 
keel, will pull out when the boat is heavily loaded, par- 


INTERNATIONAL MARINE ENGINEERING 


375 


ticularly when the excessive expansion and contraction 
of the wood, due to the elements, are considered, as com- 
pared to the steel. As regards lasting qualities, the dif- 
ference in favor of the steel keel is very obvious when 
it is borne in mind that on account of the acid that the 
wood contains and also the possibility of leakage the 
plating will deteriorate very much quicker when the boat 
is built on a wood keel. With the steel keel there is a 
decided advantage over the ‘construction of steel ships, 
the keel being made of rolled steel and the plating gal- 
vanized iron, which will considerably reduce the danger 
of rusting. 


Barnsley Automatic Wrench 


The Barnsley automatic wrench, manufactured by the 
Automatic Wrench Manufacturing Company, Inc., Bos- 
ton, Mass., comprises only three parts—a jaw, handle and 
clutch. The automatic action of the wrench is brought 
about by an ingenious clutch arrangement. The clutch 
has a neutral position which allows the jaws to move 
freely in and out. To operate the wrench the object to 


New Automatic Wrench 


be turned is placed between the jaws and the jaw either 
pressed in or drawn in with a thumb trigger under the 
handle until the jaw strikes the object where it is locked 
by the clutch. The harder the pull on the wrench the 
tighter is the locking action. To open the jaws, or to 
release the jaws from the object, it is only necessary to 
exert a slight pressure on the clutch when the jaws spring 
open, or, closing the jaws together releases the clutch 
and the jaw is self-opening. The clutch is made in one 
piece and, it is claimed, is unaffected by oil or grease, 
making it impossible for the wrench to “freeze” on a nut. 
The wrench illustrated is 10 inches long when open, and 
fits nuts up to 134 inches. It is useful for any purpose 
where an ordinary monkey wrench is used. 


A New*‘Little David’’ Drill 


The “Little David” close-quarter drill illustrated, which 
is manufactured by the Ingersoll-Rand Company, New 
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Close-Quarter Drill 


York, is particularly adapted for working in cramped or 
confined positions where the regular type of four-piston, 
reciprocating, pneumatic drill cannot be used. The dis- 
tance from the end of the casing to the center of the 


376 


spindle is only 1 5/16 inches. The motor is of a novel, 
three-cylinder design, and operates in a bath of oil. The 
valve is of the rotary type, gear-driven from the pinion 
of a three-way crank-shaft, which is operated by three 
ratcheted levers which directly connect the pistons to 
the drill spindle. It is claimed that there is practically 
no strain on the crank-shaft, as the power is transmitted 
direct from the pistons through the levers to the ratchet 
spindle. The fact that the spindle has a triple-ratchet, 
so that one of the ratchets is engaged on the spindle at 
all times, makes it possible to develop more power and 
maintain a much more constant pull on the spindle. The 
casing is divided in such a way that the loosening of a 
few cap screws allows easy access to all moving parts, 
and the manufacturers claim that the drill can be dis- 
mantled and completely reassembled in thirty minutes. 
The drill is fitted with a No. 4 Morse taper socket, is 
rated for drilling up to 3 inches and reaming and tap- 
ping to 2 inches, and operates at a speed of 150 revolu- 
tions per minute. 


60=Ton Self-Contained Inverted Hydraulic Forcing Press 

The hydraulic press illustrated is a new design of in- 
verted hydraulic forcing press brought out by the Hy- 
draulic Press Mfg. Co., Mount Gilead, Ohio. It is used 
as a general utility press for forcing work, and is a self- 


60-Ton Forcing Press 


contained unit which requires no auxiliary water or power 
supply. It is driven either by an electric motor or by belt. 
The press is equipped with a two-plunger vertical hy- 
draulic pump whose plungers are 5g inch in diameter and 
have a stroke of 3% inches. This pump is driven through 
two eccentrics which are operated by a 3 horsepower 
motor mounted upon the press. The lower platen, which 
is close to the floor, has a pressing surface 24 inches by 
22 inches, with a hole in the center 6 inches in diameter, 
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to take the end of the hub or shaft during the pressing 
operation. The movable platen of the same size is guided 
in its travel by babbitted bearings on the strain rods. The 
ram is returned after the pressing operation by a weight. 


Matthews Marine Lighting Sets 


The Matthews Boat Company, Port Clinton, Ohio, well- 
known builders of motor boats, have placed on the market 
a light, compact and reliable electric-lighting set especially 


1-Kilowatt Lighting Set 


designed for pleasure and work boats and as auxiliary 
sets for steam vessels. The sets are made in sizes ranging 
from 1 to 2% kilowatts capacity, the set illustrated being 
a 1-kilowatt plant capable of supplying current for fifty 
lights. The generator is direct connected to a single- 
cylinder gasoline (petrol) engine. 


New Pneumatic Hammer 


An improved form of the Boyer Hammer has just been 
placed on the market by the Chicago Pneumatic Tool 
Company, 1026 Fisher building, Chicago. This hammer, 
which is No. 11, has a piston diameter of 1 3/16 inches, . 


No. 11 Boyer Hammer 


“Parker” Rivet Set 


with a stroke of 11 inches and a capacity for putting down 
14-inch rivets. It strikes 700 blows per minute and 
weighs 31%4 pounds. Owing to the extremely heavy blow 
of this hammer and the unusually severe blow it inflicts on 
the rivet sets, the so-called Parker set is used. The 
Parker set has a wide, tapering shoulder which, it is 
claimed, enables it better to absorb and withstand the 
effects of the heavy blows. 

In common with the standard form of the Boyer ham- 
mer, this tool is divided into three distinct members— 
handle, cylinder and valve—which make for quick ex- 
amination and economical upkeep and repairs. 
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PERSONAL MENTION 


Operating Engineers 


John McGraw, of Albany, N. Y., has been appointed 
chief engineer of the tug Dr. David Kennedy. 


William Wells, of Albany, N. Y., has been appointed 
first assistant engineer of the tug William H. Kinch. 


Frank Matte has resigned as chief engineer of the tug 
George Van Tuil, of the Cornell Steamboat Company. 


Ambrose Van Wie, formerly chief engineer of the tow- 
boat M. A. Knapp, has accepted a position with the Cor- 
nell Steamboat Company on the tug George Van Tuil. 


John Edward Burlingham has been appointed chief 
engineer of the fast freiont steamer Edward F. Murray, 
of Albany, N. Y., which went into commission on July 12. 


James La Coy, formerly first assistant engineer of the 
tug Wm. H. Kinch, has been appointed chief engineer 
of “the steamer M. A. Knapp, of the Great Lakes Dredge 
& Dock Company. 


Henry Lampman, of Albany, N. Y., formerly first assist- 
ant engineer of the steamer M. A. Knapp, has been 
appointed first assistant engineer of the freight steamer 
Edward F. Murray. 


Frank Gosselin has been appointed chief engineer of 
the steamer Mary Gordon, of the Manhattan Navigation 
Company, which runs from Albany to Troy, N. Y. This 
steamer formerly ran from Mamaroneck to New York 
City. 


John Pardee, of South Rondout, N. Y., chief engineer 
of the tug W. B. McCollough, which recently left Rond- 
out for ANibasesr, N. Y., was seriously injured on July ro 
by having his leg caught in the shaft of the tug. 


Naval Architects, Consulting Engineers and Shipyard 
Officials 


Naval constructors William B. Ferguson, Jr., John E. 
Otterson and George S. Radford, of the United States 
Navy, have resigned to accept positions with private firms. 


Andrew Fletcher, president of the W. & A. Fletcher 
Company, Hoboken, N. J., has been elected as one of the 
directors of the William Cramp & Sons Ship & Engine 
Building Company, Philadelphia, Pa., for the ensuing year. 


Colonel J. C. Sanford, U.S.A., secretary and disbursing 
officer of the American section of the Permanent Inter- 
national Association of Navigation Congresses, has re- 
moved his office from the old Custom House, Detroit, 

Mich., to the Custom House, New Orleans, La. 


James Adamson recently retired from the post of en- 
gineer superintendent of the British India Company’s 
steamers at the Royal Albert Docks, London. After serv- 
ing an apprenticeship in Glasgow and studying at Glas- 
gow University, Mr. Adamson served for several years as 
draftsman for various shipbuilding and engineering com- 
panies, becoming a chief draftsman. After a few years 
of sea experience he became identified with the British 
India Company at the docks, acting as assistant and, for 
the last twenty years, as superintendent engineer, Mr. 
Adamson was one of the founders of the Institute of 
Marine Engineers, and has been its honorary secretary 
since the Institute was founded. 
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Supply Men 
E. E. Baker, formerly New York representative of the 
Eckliff Automatic Boiler Circulator Company, of Detroit, 
Mich., has been transferred to the Detroit office of this 
company. 


G. W. Williamson, Jr., formerly of the American En- 
gineering Company, Philadelphia, Pa., has opened an 
office in the Singer building, New York City, to handle 
several marine specialties, among which is the Eckliff 
automatic boiler circulator manufactured by the Eckliff 
Automatic Boiler Circulator Company, Detroit, Mich. 

Ralph T. Coe, manager of the Canadian Sirocco Com- 
pany, Ltd., of Windsor since the organization of that 
company, has resigned to enter the engineering service 
and sales field in New York State. Mr. Coe has been 
appointed district manager for Warren Webster & Co. 
and the American Blower Company, and will have offices 
at 519 Insurance building, Rochester, and 19 Live Stock 
Exchange building, Buffalo. 


OBITUARY 

Lawrence Dempsey, owner of the Dempsey Literage & 
Transportation Company, New York, died at his home in 
Brooklyn on July 18. 

Thomas Clapham, a retired yacht builder and prominent 
in yachting circles, died on July 19 at his home in Roslyn, 
Long Island, from heart disease, at the age of seventy-six. 

Captain John W. Ferrett, for the past twenty years 
managing owner of the Bridgeport Towing Company, died 
at his nave in Bridgeport, Conn., on July 18, aged fifty- 
nine. 

Dr. Joseph Austin Holmes, Director of the Bureau of 
Mines, Department of the Interior, died of tuberculosis 
at his home in Denver, Col., on July 13, aged fifty-five. 

R. C. Scott, secretary-treasurer of the Morris Machine 
Works, Baldwinsville, N. Y., builders of dredging ma- 
chinery, died suddenly on July 4 while participating in a 
golf tournament. Mr. Scott was sixty-six years of age. 

John Brown Herreshoff, president of the Herreshoff 
Manufacturing Company, Bristol, R. I., died on July 20 
as the result of a general breakdown. At the time of his 
death he was seventy-four years old. Mr. Herreshoff 
became blind when he was fifteen years old, but in spite 
of this handicap started a shipyard at Bristol for building 
small boats. In 1873 his brother, Nathaniel Greene Her- 
reshoff, joined him in this enterprise and they began the 
construction of fast steam vessels. In 1893 the Herre- 
shoffs turned out their first America Cup defender, the 
Vigilant, and since then every other cup defender has 
been a Herreshoff boat. 

Sir Nathaniel Barnaby, K.C.B., formerly director of 
naval construction of the British Admiralty, died on June 
15 at his home in Lewisham. Sir Nathaniel was an 
honorary vice-president of the Institution of Naval Archi- 
tects. He was born at Chatham in 1829 and was one 
of a family of shipwrights who had served in the Royal 
Dockyard at Chatham for several generations. When 
only twenty-five years of age he became Admiralty over- 
seer of H. M. S. Viper and Wrangler, building on the 
Thames in 1854. From 1870 to 1885 he was head of 
the designing and building departments in the offices of 
the controllers of the navy. Finally he held the position 
of director of naval construction. Sir Nathaniel Barnaby 
published several volumes dealing with the historical side 
of the profession of naval architecture. He was one of 
the founders of the Institution of Naval Architects and 
a valued contributor to its Transactions. 
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SELECTED MARINE PATENTS 


The publication in this column of a patent specification 
does not necessarily imply editorial commendation. 


American patents compiled by Derbert H. Decker, Esq, 
registered patent attorney, Millerton, N. Y. 


1,132,928. SHALLOW WATER BOAT. 
NEW YORK, N. Y. 

Claim 1.—A boat having a propeller chamber open at the bottom and 
having a rear wall, the upper part of which slopes at a gradual angle 
from the horizontal downwardly and rearwardly to the stern of the boat, 
and extending through the stern with an orifice below the minimum 
waterline of the boat and above the keel line, a standpipe superimposed 


CARL H. FOWLER, OF 


above and connected with said propeller chamber, a vacuum pump, a 
float in the upper part of said standpipe, and connections between said 
float and pump such that under certain conditions the pump is set in 
operation to exhaust the air from said standpipe and propeller chamber 
and under certain other conditions the pump is rendered inoperative. 
Ten claims. 


1,136,888. SHIP’S HULL. LOTHAR VON KOPPEN, OF STET- 
TIN-ON-THE-ODER, GERMANY. 

Claim.—In a hull for a ship propelled by three or more propellers, 
the combination with a plurality of longitudinally extending hollows in 
the lower face of the bottom of its aft part, of bilges laterally bounding 


the said hollows and forming propeller shaft tunnels, the inner shaft 
tunnel or tunnels ending in front of the outer ones, substantially as 
set forth. 


1,138,077. MARINE ENGINE INSTALLATION. ALFRED 
BUCHI, OF WINTERTHUR, SWITZERLAND, ASSIGNOR TO 
BUSCH-SULZER BROS. DIESEL ENGINE COMPANY, OF ST. 
LOUIS, MO., A CORPORATION OF MISSOURI. 


Claim 1.—In a power plant, the combination of Diesel engines arranged 
in parallelism at opposite sides of a longitudinal center line, there being 


two engines at each side of the center line spaced from each other 
longitudinally, air pumps located in the spaces between the engines at 
each side of the center line, and a common scavenging air distribution 
system supplied by said pumps and arranged between the two proximate 
sides of the power plant. Six claims. 
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British patents compiled by G. F. Redfern & Company, 
chartered patent agents and engineers, 15 South street, 
Finsbury, E. C., and 10 Gray’s Inn Place, W. C., London. 


5,517/1914. IMPROVEMENTS IN AND RELATING TO SHIP 
CONSTRUCTION. R. S. JOHNSON, EIRENE, FORTWILLIAM 
PARK, BELFAST, AND WORKMAN, CLARK & CO., LTD. 


This invention has for its object to provide improvements in the method 
of constructing the bilges or gutters of ships of the class having their 
tanks or double bottoms carried out to cover part or all cf the turn of 
the bilge or carried up the sides of the ship for some distance. Accord- 
ing to the invention a bilge or gutter is formed above the extremity of 
the turned-up end of the double bottom or tank at the sides of the ship, 


so that, without recessing, the extremity or the upper end of the double 
bottom or tank forms the floor of the bilge or gutter, the ship’s side 
forming one side of the bilge or gutter whilst the other and inner side 
thereof is formed by continuous plating secured to the stays or brackets 
which connect the upper end of the tank or double bottom with the 
ship’s side frames, the continuous plating being extended upwards from 
the floor of the bilge or gutter to any desired height. By this method 
of construction a bilge or gutter of any required capacity can be ob- 
tained and the plating which forms the inner side of the bilge or pump- 
ing gutter also serves to strengthen and stiffen the brackets or staying 
between the side frames of the ship and the extremity or the turned-up 
end of the tank in double bottom. 


10,883/1914. IMPROVEMENTS IN SHIPS’ LOGS. T. WALKER 
& SON, LTD., AND T. S. WALKER, OF 58, OXFORD STREET, 
BIRMINGHAM. 


This invention relates to ships’ logs and it has for object to render a 
log more conveniently read than is possible with the constructions at 
present in use. The log with its dial is capable of being adjusted angu- 


larly to the axial line of the trunnions. The portion of the body of 
the log register is frictionally mounted in a trunnion ring carrying trun- 
nions working in bearings in the gimbal, which gimbal is pivoted in a 
bearing on the outrigger. Ths outrigger is rotatably mounted on the 
dished taffrail plate, which is adapted to be fixed to the side of the 
vessel. The trunnion ring in which the body of the log register is 
frictionally mounted is provided with an internal spring so as to pro- 
duce sufficient friction to prevent accidental turning of the register after 
the position of the dial of the register has been angularly adjusted. 


18,105/1914. IMPROVEMENTS IN AND RELATING TO MA- 
CHINERY FOR THE PROPULSION OF SHIPS. W. D. McLAREN 
AND G. M. WELSH, 124, ST. VINCENT STREET, GLASGOW. 


The object of this invention is to provide an arrangement of geared 
turbine propelling machinery whereby the torque is transmitted to the 
propeller shaft through two independent spur wheels driven by pairs 
of turbines. Each pair of turbines is arranged on a common axis so 
that, while the rotors are completely or partially balanced against steam 
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thrusts without the use of dummy pistons, and in a known manner, one 
rotor may transmit torque independently of the other. The drawing 
shows an arrangement of two gear cases containing wheels driven by 
four pinions from a high-pressure turbine, an intermediate-pressure tur- 
bine, and two low-pressure turbines. 
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A The bungling efforts of the Adminis- 
“Unscrewing the 


tration at Washington to build up the 
Inscrutable” > 


American merchant marine in the for- 
eign trade remind us of the story of the colored preacher 
who asked close attention of his hearers to the sermon 
he was about to deliver, ashe was going to “divide the 


the 
Deadly handicaps have been put cn the 


indivisible, mention unmentionable and unscrew 
the inscrutable.” 
operating of vessels in the foreign trade by the present 
Administration apparently for the purpose of preventing 
Then 


because private capital will not make investments of this 


private capital going into this branch of shipping. 


kind, the Administration brings out again the horrible 
nightmare of government ownership. The last session of 
Congress, which had a very large majority vote in favor 
of the Administration, was decidedly opposed to govern- 
ment ownership, and since Congress adjourned the Cham- 
ber of Commerce of the United States has voted on this 
subject, and by more than eight to one expressed opposi- 
We wish the Admin- 
istration splendid failure in its attempt to 


tion to this form of government. 


“unscrew the 
inscrutable.” 


In a recent issue of one of the lead- 

Steamship and ; ; : 
: f ing railway journals figures were 
REHNTES/ AXEGIISTUE published showing that the risk of a 
passenger being killed in a train accident is several times 
less than the risk of his being killed in a vessel disaster. 
In 1906, for instance, American steamships carried 330,- 
235,959 passengers, of whom 323 were killed in accidents, 
or I in 1,022,000. In the same year the railways carried 
797,946,116 passengers, of whom 359 were killed in acci- 
dents, or I in 2,222,000. Again, in 1914, one passenger in 
every 3,029,000 carried by the steamships was killed, while 
on the railways 1 cut of every 3,978,000 passengers car- 
ried was killed. By restricting the fatalities on the rail- 
ways to “train accidents” only, the railways are put in a 
more favorable light, the figures for passengers killed then 
becoming 1 in 5,465,000 for 1906 and 1 in 12,390,000 for 
1914. It must be admitted that in both rail and water 
transportation accidents are far too numerous. There are 
no satisfactory grounds, however, upon which the safety of 
the two modes of transportation can be compared. The 
causes and nature of the accidents are for the most part 
wholly different, and in transportation by water the 


hazards of the sea introduce an element of risk which so 


War it has beer beyond the power of human ingenuity to 
eliminate. /Bisasters Such as the capsizing of the Eastland, 
or the bytning of the G gueral Slocum, however, are inex- 
cusable, jan the! ‘Federdb ‘Government should be able to deal 
with ant “prevent. cases’ AOE criminal carelessness and in- 
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NCE The outcome of the numerous in- 


Results of the 
Eastland Inquiry 


“quiries into the Eastland disaster in 
Chicago, which caused the death of 
844 persons, has been the indictment, on charges of man- 
slaughter and criminal carelessness, of the officers of the 
company owning the Eastland, the general manager of the 
company which chartered the boat and the captain and 
chief engineer of the vessel. The bill against these of- 
ficials contained five counts stating that the Eastland was 
unseaworthy, her ballast tanks out of repair and not prop- 
erly filled, the crew insufficient to handle the boat properly, 
and that 2,500 passengers were allowed on board, which 
is more than the carrying capacity of the vessel. Com- 
menting upon the causes of the accident, the grand jury 
stated that the failure to correct the instability of the boat 
years ago was an indication of criminal carelessness and 
incompetency on the part of all persons connected with 
the design, construction, control, operation and inspection 
of the vessel. 


\ New York City has 578 miles of 
Developing the 


waterfront, of which the city owns 
Port of New York 


127 miles. Only 47 miles of this, 
however, has been well developed for terminal purposes. 
In the year 1914, 54.92 percent of all the imports and 36.56 
percent of the exports of the United States were handled 
through this port. 


development of its harbor and terminal facilities must be 


To meet future needs, a systematic 


undertaken, and for this purpose the Committee on Port 
and Terminal Facilities has submitted a report to the 
Board of Estimate and Apportionment recommending that 
a commission be appointed, consisting of John F. Stevens, 
former chief engineer of the Panama Canal; George F. 


Swain, professor of civil engineering in the Graduate 


School of Applied Science of Harvard University, and 
William C. Loree, formerly general manager of the Balti- 
more & Ohio Southwestern Railroad, to investigate thor- 


oughly the problem of dock development in the city and to 
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formulate a comprehensive plan for the proper develop- 
ment of the port. The problem involves a study of the 
various railway and steamship terminals, their rélation to 
business centers, the method of carrying freight through 
the streets and the interchange of freight between the 
railroad and steamship lines. It is estimated that this 
work will cost about $125,000 (£25,600) per year and that 
it will take at least two years for completion. There is 
no doubt but that this work will be the most far-reaching 
of its kind ever performed for the city of New York. It 
is work which should have been done years ago; but now 
that it is finally to be undertaken, the city is to be con- 
gratulated upon having it placed in the hands of such 
competent men. 


The Naval Programme 

That the naval programme which will be submitted by 
the General Board this fall will be a very liberal one is 
generally conceded by all reports emanating from official 
sources, although as yet its details have not been made 
public, and probably have not been finally determined. 
It is believed that this year the Secretary of the Navy and 
the General Board will agree upon one programme, 
whereas heretofore two separate programmes have been 
submitted to Congress, one from the General Board, which 
calls for a progressive policy of construction based upon 
what the Board considers as the vital needs of an adequate 
navy for the defense of the country, and the other from 
the Secretary of the Navy, which is far less liberal, and is 
shaped largely by expediency and the probable attitude of 
Congress towards military preparedness. The events of 
the past year, however, have brought so forcibly to the 
general public the importance and vital necessity of adopt- 
ing a more progressive policy in the upbuilding of the 
United States navy that the opposition in Congress to 
naval expansion will undoubtedly be found to have become 
greatly weakened. Moreover, it is known that the Presi- 
dent is favorably disposed towards a more liberal policy in 
meeting the demands of the naval establishment, and with 
this attitude prevailing no opportunity should be lost to 
overcome past delinquencies, and to place the navy on a 
footing commensurate with the rapidly increasing re- 
sponsibilities of the nation’s foreign relations. 

In many ways the present period is a critical one as far 
as the relative valuc of different types of war vessels is 
concerned. Questions which in times of peace have been 
subjects of controversy, such as the importance of sub- 
marines in naval warfare, defense against torpedo at- 
tacks, the relative value of high speed in capital ships, and 
similar problems, are now being worked out in actual war- 
fare. Such information as has been gained by naval 
observers abroad, of course, will have an important bear- 
ing on the nature of the naval programme, and for this 
reason the report of the General Board has been deferred 
until fall. 

In accordance with the policy which the General Board 
has steadfastly adhered to, it will probably recommend at 
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least four first-class battleships. This was the number 
asked for last year, when the Board reported that the 
fleet was deficient by ten battleships of the programme laid 
down in 1903. As only two battleships were authorized by 
Congress at its last session the deficiency of the fleet in 
vessels of this type has been increased. It is very prob- 
able, however, that the recommendations of the General 
Board will for the first time include battle-cruisers, as the 
great value of this type of vessel has been demonstrated in 
the present war. Scout cruisers—a type of vessel 
which has been entirely neglected in the navy since the 
building of the Birmingham, Salem and Chester—will be 
recommended, although probably only four will be asked 
for. 


In view of the spectacular achievements of the sub- 
marines in the present war, and the continued activities of 
the belligerent nations in adding to their fleets of sub- 
marines, it is probable that a large number of these vessels 
will be asked for. They will be of two types—the coast 
defense submarine and the large cruising submarine. 
Various estimates have placed the number at from twenty 
to fifty. At least sixteen torpedo boat destroyers will be 
recommended, although more would be required if the 
ratio of four destroyers to each battleship in the fleet is 
to be attained, as the present ratio is less than half of that 
number. If the programme -for destroyers and sub- 
marines is realized, tenders for both of these classes of 
ships will be required. The navy is also extremely de- 
ficient in small gunboats for patrol duty. 

For naval aviation a large sum will be recommended 
in order to provide for the construction of aircraft and for 
the expansion of the aviation schol at Pensacola, Fla. 
Extensive additions to. existing naval gun shops, torpedo 
plants and powder factories will also be recommended, 
together with additions to the auxiliary fleet of colliers, 
transports, hospital ships and supply ships. The weakness 
of the navy in auxiliary vessels is too well known to need 
further comment. This essential branch of the navy is 
something that cannot be supplied over night in case of 
emergency, and immediate steps should be taken to over- 
come this deficiency. 

No information has been disclosed, of course, as to the 


characteristics of the vessels included in the new pro- 


gramme. Plans and specifications of the two new battle- 
ships authorized by the last Congress are now being com- 
pleted, and these ships will be very similar to the pre- 
ceding vessels of this class. Although turbine propulsion 
is adopted in the Department plans an opportunity 
will be given to bidders to submit alternative designs 
for the machinery, and in this way it is certain that 
the adoption of electric drive will receive careful con- 
sideration. The only new features in the new ships will 
probably be in the manner of subdivision and armor- 
ing of the hull to resist torpedo attacks. Recent experi- 
ments carried out by the Bureau of Construction and 
Repair on armored caissions to determine the effectiveness 
of subdivision and armor for this purpose, it is understood, 


have furnished sufficient evidence to enable the Depart- 
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ment to make important improvements in this feature of 
design. Both the destroyers and submarines authorized in 
the last programme represent steps in advance in their 
respective classes—the large cruising submarine, which 
will be named the Schley, being a distinct departure, and 
probably the forerunner of a new ship’s type. 


Performance of Diesel=Engined Motor 
Ships 

_ In view of the skeptical views expressed by many ship- 
owners regarding the success of Diesel-engined motor 
ships, we call attention to the following extracts from a 
report, dated June I, 1915, made by the Anglo-Saxon Pe- 
troleum Company, of London, owners of nine Werkspoor 
Diesel-engined ships, ranging from 500 to 2,200 horse- 
power. The report refers especially to the Selene, of 
2,200 horsepower and 5,413 tons deadweight carrying ca- 
pacity. The liquid fuel capacity of this vessel is 692 tons. 
With full bunkers the vessel can travel 22,800 miles with- 
out repleshing her fuel supply. 

“After satisfactory trials, at which a speed of 11.3 
knots was obtained, being 34 knot above contract, the 
Selene was accepted from the builders in September, 1914, 
since when she has been regularly in employment, and 
has now traveled a distance of over 40,000 miles. 

“On the voyage just completed she left Cardiff on De- 
cember 19, 1914 (after. her first guarantee overhaul, last- 
ing twelve days) for Port Arthur, Texas. She then pro- 
ceeded, via the Panama Canal, to North China; distance 
Panama-North China, 9,000 miles. (This was covered in 
44 days without calling at any port.) 
her cargo, for which purpose she was in port four days, 
she made for Singapore, where she replenished her stock 


After discharging 


of fuel, having covered 14,300 miles without taking fuel 
at any intermediate port. 

“This would not be an economical procedure in the or- 
dinary course with a steamer, as it would result in shut- 
ting out a considerable amount of cargo, but in the case 
of the Selene, although the captain had instructions to 
replenish bunkers at Shanghai, he found the consumption 
on the run across the Pacific so economical that no addi- 
tional fuel was needed at Shanghai, and with a full cargo 
of oil the vessel was able to steam 54 days, and in ballast 
12 days, at practically full power without replenishing 
her fuel supply. On her last voyage the Selene effected a 
complete trip round the world, covering a distance of ap- 
proximately 27,500 miles. 

“It might have been reasonably expected that in the 
course of their first six months’ running defects in the 
machinery would become manifest, as is mostly the case 
in new departures of such a radical nature, but somewhat 
regardless of the apparent risk, these vessels were sent 
across the North Atlantic and Pacific in the depth of 
winter as soon as they left the builders hands, and in- 
structed to perform jong-distance runs which even in 
the case of a new steamship would not have been quite 
desirable; in fact, no discrimination whatever was shown 
in adjusting the movements of these vessels, which have 
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been treated as if they were ordinary steamers, and per- 
haps a little more severely. 

“Another example of this is that the sister ship Artemis, 
after having been kept running continuously for eight 
months without dry-docking since the date she was ac- 
cepted from the builders, has now been sent on a voyage 
from the Tyne, where she left on March 6, to Port Arthur, 
and from there through the Panama Canal to Sydney, 
Australia, the distance from Panama being 8,000 miles. 
The Artemis left Panama on April 17 and arrived at 
Sydney May 24. 

“It is particularly to be noted that no facilities for re- 
pairs to Diesel machinery are available in those parts of 
the world, and it may be regarded as a demonstration of 
the great faith we have in the absolute reliability of the 
machinery of these vessels. It is also obvious that on 
these long-distance runs—where bunkering stations for 
steamers are few and far between—the motor vessel pre- 
sents an enormous advantage by the comparatively small 
amount of bunkers required and the large cargoes they 
carry in comparison with steamers. 

“The foregoing facts will show that our Diesel vessels, 
the machinery of which have all been constructed at the 
Werkspoor firm of Amsterdam, have been subjected in 
the first period of their running to the most severe tests, 
and having proved capable of standing tests better than 
could reasonably have been expected, we feel entirely as- 
sured of the great success we have attained with these 
vessels. They have now gone:through their first and 
most trying period, and with small adjustments and im- 
provements introduced the machinery will become more 
reliable as time goes on. We feel that in spite of dis- 
appointments with some Diesel-propelled vessels, there 
is a great future for the marine Diesel engines. 

“In presenting the above particulars regarding our new 
vessels, we cannot refrain from again bringing to your 
notice the work which our little tanker Vulcanus has per- 
formed. We particularly desire to emphasize the fact that 
this boat, built in 1910 and accepted from the builders 
in November of that year, was the first sea-going Diesel 
tanker in Western Europe, and:it was from this pioneer 
ship that we gained our present knowledge and experience 
in the matter of the requirements of sea-going Diesel 
ships, and through this boat was largely achieved the 
present stage of reliability and development. 

“It is significant that the Vulcanus still shows herself 
to be a thoroughly useful and dependable motor ship, and 
we look upon her as an all-round success. A remarkable 
feature is that, apart from being regularly employed in 
our coasting trade, she has on more than one occasion been 
kept running for ten consecutive months without dry- 
docking. The latest example of this is that she was dry- 
docked in January, 1914, the delay for overhauling pur- 
poses being only ten days; she then ran continually till 
November 17. During this period the total time lost for 
engine repairs was 16 hours in port and 17% hours at 
sea, a performance sufficiently striking to place the good 
qualities of this small boat beyond dispute.” 


Fig. 1—S. S. Transmitter, Specially Designed for Repairing Submarine Cables 


Cable-Repairing Steamer Transmitter 


Single Screw Vessel Built by the Goole Shipbuilding Company | 


for the Eastern Telegraph Company, 


BY F. C. COLEMAN 


At the present time there are in service about sixty 
ships specially designed and equipped for the laying and 
repairing of submarine cables. One of the most inter- 
esting of this special type of ship is the single screw 
steamer Transmitter, which forms the latest addition to 
the fleet of ten cable-repairing steamers belonging to the 
Eastern Telegraph Company, Ltd., of Finsbury Pavement, 
London, E. C. ; 

The Transmitter, built by the Goole Shipbuilding & Re- 
pairing Company, Ltd., has a main deck, topgallant fore- 
castle, awning bridge and a short poop. The following 
are her leading dimensions: 


Ltd., of London 
engthioverallipeeee::. i eee 221 feet 4 inches 
eng thvonyloadglines=- sae =a an 200 feet 
IBSREENGLIN, GRAIN cocoon couacuesoucoces 30 feet 134 inches 
Breadthysmo|declieeens ... errr ieee enna 30 feet 
Depthiemoldedterers.). sna 17 feet 6 inches 
Grossitonnaccaaee) eee SHAS MOMMA Oko leo OGk 6 903 


The vessel is constructed of Siemens-Martin mild steel, 
and is steel riveted, and although classed in Lloyd’s Reg- 
istry 100 AI with special survey, certain scantlings and 
parts in the construction are above Lloyd’s requirements. 
There is a flat keel plate with butts planed and flush, and 
the butt straps are 3/20 inch thicker than the keel plates. 


Fig. 2.—After Deck 


Fig. 3.—Forward Deck 
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The stem is forged and swelled at’ the foot to take the 
keel plates. The stem bar is 7% inches wide (Lloyds 
6% inches by 2 inches). This extra width allows for 
the chafe of the cables, but the shell plates are kept 
back, as if the stem bar were only 6% inches wide. The 
head of the stem is finished in accordance with the plan, 
so as to allow for the box-end to carry the bow gear. The 
stern frame has substantially forged gudgeons, steel 
bushed, to take the rudder pintles, and there are ample 
forged locking stops. The rudder has a single steel plate 
with forged iron head and faced coupling on the lower 
end, The braces and gudgeons are forged, the upper 


Fig. 4—Main Engine 


gudgeon locking with that of the stern post. There are 
portable turned pintles with coned ends, nut and split pin, 
and a stuffing box at the rudder head. — 

The frames are spaced 22% inches apart and are of 
bulb angles, 614 inches by 3 inches by .40 inch. All of 
the frames are run up to the gunwale plate top of the 
forecastle deck, to the main gunwale aft of forecastle to 
the front of the awning bridge and to the top of the 
sides of the awning bridge deck, thence to the main gun- 
wale right aft. Counter transoms and poop frames are 
arranged and frames are cut at the margin plates of the 
forward ballast tanks, while small limber holes are in all 
of the frames and floors at the level of the top of the 
cement. 

The reverse frames are chiefly angles 4 inches by 3 
inches by .34 inch, and where there are no reverse bars 
lugs of larger angles for stringers are riveted to the 
frames. _ 

_ The web frames are arranged two on a side in the fore- 
castle to suit the ends of the tanks and at the flare of bow 
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Fig. 5.—View of Cable Gear, Looking Forward 


of g-inch bulbs. In the cable gear there are two web 
frames on each side 12 inches wide, with a 12-inch channel 
steel beam at the top of each web frame, and a g-inch web 
frame takes the channel steel beam at the back of the 
boiler. 

The whole length of the vessel has ordinary floor plates 
carried straight across. The floor plates are sheared % 
inch clear above the bottom of the frames. The deep 
floors aft through which the stern tube passes are .34-inch 
thick, with suitable access and manhole door from the 
watertight flat. 


ForwWARD TANKS 


The three forward separate tanks, Nos. 1, 2 and 3, are 
divided on the centerline with watertight division and 
piping and suction serve both sides of the tank, the piping 
being carried through the bulkhead bunker into the stoke- 
hold and there connecting on to piping to the pump. Easy 
access is obtained to all, ihe ballast tanks by means of 
McNeale’s patent manhole doors. There are strong gal- 
vanized iron box strums with hinged lids to all suctions, 
and all the bends of piping are protected where passing 
corners of steelwork with properly fitted chocks. 

The ballast tanks (Nos. 3 and 4) next the after engine 
room and forward bunker bulkhead are reserved for fresh 
water for the main boiler and have separate piping and 
cocks to main feed pump in the engine room. The tops 
of the ballast tanks are covered with Wailes, Dove’s 
bitumastic cement, and there is a light calked ceiling 2 


Fig. 6.—View of Cable Gear, Looking Aft 
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inches thick where necessary. The lower parts of the 
bulkheads from the keel to about 4 feet above the tank 
tops are .32, upper parts .28, except the bulkheads to fore 
and aft peaks, which are .32 throughout. 

The main bulkhead, partly formed by the after end of 
No. 2 cable tank with wide partitions was specially con- 
sidered with regard to scantling and detail and the after 
end of the cable tank was covered with a 2-inch thickness 
of African asbestos, with groundings of 2-inch ceiling, 
joiners’ screws, and occasional tap screws being used. 
Where side stringers pass through the bulkheads they have 
steel shoes fitted on the bulkheads and to stringers and 
are calked. The overlapping butt-ends of the plates are 
planed and all the landings are joggled. At all the spigoted 
engine valves, or sea-inlets, the discharges and under . 
sounding pipes have doubling plates fitted closely in one 
space of frames. The sides of the houses are plated with 
3 outside butt strips, as also all deck structures with deep 
i and strong coamings. 

a mi E The bilge keels for half-length amidships are of 10-inch 

i | 9 by 8/20-inch bulbs, and a tee bar 5 inches by 3% inches by 
8/20 inch. The bulb bars are tapered at each end, and the 
it fore ends have shaped Jarrah wood chocks with galvanized 
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iron bolts through and through. 

From forward of the cable gear to the first beam aft 
of the after main bulkhead and between the gunwale 
stringer plates are .30-inch thick plates across the vessel, 
butt strips and amidship tie plates. The angle, 314 inches 
by 2% inches by 3 inch, is worked along each side to take 
the teak margin plank and to forma waterway. The main 
keelson is lowered under the boiler so as to be intercostal 
within the main boiler space, and the angles on the top of 
the floors and those taking the intercostal plating are of 
such scantling as to give the maximum clearance under 
the boiler. 
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In the forehold there is a tank 21 feet diameter by 6 
feet 6 inches deep, and another tank 24 feet diameter by 
12 feet deep, while in the after hold there is a third tank 
22 feet by 6 feet'6 inches deep. The tank cones are 5 feet 
diameter at the“base and 4 feet diameter at the top, with 
5/16-inch plate, with butts planed and butt strips fitted 
internally. There is a special arrangement of heavy 
stanchions, 3% inches and 3 inches diameter, fitted under 
the cable gear, also on the top of the fore end of No. 2 
cable tank, while there are stanchions under the masts, the 
forward ones under the hold being placed so as to give the 
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ery spaces is so clearly illustrated in the drawings as to 
render unnecessary any further detailed reference. The 


i g I i Transmitter is designed to carry a crew of fifty-five. The 
He eee 22 z z captain’s quarters are on the bridge deck, and comfortable, 
et ag |e well-fitted accommodation for the officers, electricians and 
qe 2 . = A I engineers is provided on the main deck. On the lower 
ae ae a é 2 deck aft of the engine room is the engineers workshop, 
lo | a mill: with entrance from the engine room, and there is here a 
reall Peau 2 small vertical engine driving shafting and pulleys and 
fee ieee IIL fitted to the under side of the main deck and working a 
mn an J : lathe and a drilling machine. There is also a workman’s 
|; fi e = g bench supplied with vise complete. 
i E * | \wo a On the forecastle, bridge and main decks there are the 
Mit re 2 1S) i most modern appliances provided for the delicate and dif- 
(lates: . (49 a : ficult services of laying and repairing submarine telegraph 
Ly all Ia cables. This equipment comprises a steam cable machine, 
@ 7 7 Iq two dynamometers, turning-over gear and bow sheaves 
a =< and a Lucas sounding machine. 
NS ake The cable gear, constructed and installed by Messrs. 
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Johnson & Phillips, Ltd., of the Victoria Works, Charlton, 
S. E., is claimed to be the most highly finished machinery 
of its class fitted on any cable steamer. Every gear wheel, 
even the large gears on the main drums which have 70 
teeth 34-inch pitch, was machine cut from the solid, 
all the larger wheels being of cast steel, while the pinions 
are of Immadium bronze. Several of the steel wheels 
were “muffled” in accordance with a suggestion of Messrs. 
Johnson & Phillips, so as to eliminate the “ring,’ the 
result being that the gear works with a minimum of noise 
and rattle. 


CABLE GEAR 


The cable gear is a combined picking-up and paying-out 
machine having two drums, but with one engine, the 
drums being independent of ene another, so that while 
one is picking up, the other can be paying out under con- 
trol of the brake. The drums run loose on the drum 
shaft, which is a fixture in the frames, making a very 
rigid job. They are internally geared and are connected 
to the second motion shaft by machine-cut bronze pinions 
which are carried on a shaft in special pocket bearings 
attached to the main frame, and so constructed that the 
pinion can slide into gear through large holes in the 
frames, making a very compact job. The engine is 
coupled to the first motion shaft by means of machine- 
cut bevel gear. The drum pinions and the speed wheels 
are slid into gear by means of wipers actuated by worm 
gearing and handwheels from the platform deck above. 

All the controlling mechanism is arranged on the top 
deck, the steam stop valve, reversing lever, main brakes, 
holding back gear brakes, all being within arms’ reach 
of the attendant. The drums are 5 feet 8% inches diam- 
eter on the tread by 1 foot 7 inches wide between the 
flanges, and they are geared for two speeds, for nominal 
lifts of 15 tons at one knot, and 6 tons at 3 knots, but the 
engine is a very powerful one, having three cylinders 11% 
inches diameter by 13 inches stroke, thus enabling the 
gear to deal with any lift that it may be called upon to do. 

Evidence of this was given while the lift tests were 
being made, the load of 15 tons being picked up with 
great ease, and the valve gear is so adjusted that it is 
possible to haul up quite steadily even a few inches. Each 
drum is provided with a large brake ring, encircled by a 
brake band consisting of steel straps fitted with elm blocks, 
and on the back of each strap a water service pipe is at- 
tached having small nozzles at intervals to allow the water 
to be delivered equally all around the brake ring, so as to 
permit of paying out fairly long lengths of cable. 

The propelling machinery was constructed by Messrs. 
Richardsons, Westgarth & Co., Ltd., of Hartlepool, ac- 
cording to a specification embodying the latest improve- 
ments for a vessel of this class, special attention having 
been paid in the case both of the main engines and aux- 
iliaries to secure economy of steam consumption and 
fulfil the exacting requirements of a cable ship. The 
bearing surfaces throughout are exceptionally large and 
great care has been exercised in the design generally to 
Secure accessibility of all the various working parts and 
of the larger number of auxiliaries contained in the 
engine room. 


PROPELLING MACHINERY 


The engines are 17 inches, 28 inches and 46 inches 
diameter by 33 inches stroke, each being steam jacketed 
and fitted with flat, balanced slide valves, the low-pres- 
Sure having its valve placed at the back of the engines in 
order to economize space. The reversing gear is of the 
all-round type, driven by a powerful and specially designed 
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engine to facilitate the rapid handling of the main en- 
gines when the vessel is engaged in cable work. 

The condensing and feed heating arrangement is very 
complete... This comprises the latest development of 
“Contraflo” system with compensator exhaust steam sur- 
face feed heater, with which is combined an oil separator 
and oil extractor. The main condenser is of the “Con- 
traflo” type, designed to maintain a high vacuum in all 
temperatures of sea water, which is specially applicable 
to a ship engaged in tropical waters; the auxiliary con- 
denser is also of the “Contraflo” type. The main feed 
pumps are of the slow speed independent type and work 
in connection with a Cascade filter arranged with float 


Fig. 8.—Steam-Driven Combined CO. 
Type Refrigerating Machine of the 
Transmitter 


control. The accessories on the main engines include an 
Aspinall’s governor, speed indicator, and revolution coun- 
ter for cable work, etc., and in addition to the auxiliaries 
forming the “Contraflo” system a separate centrifugal 
pump is fitted, also auxiliary feed pumps, large ballast 
pump, Morison’s evaporator, etc. 

In the engine room are also installed the electric light 
and refrigerating plants. Steam is supplied by one large 
forced draft boiler fitted with “Economic” fronts and 
Sturrock’s bridges. The working pressure is 175 pounds 


per square inch. The fan and engine are by Bumstead & 


Chandler and the stokehold fittings include a Compton’s 
ash hoist, etc. 

On the trial trip, which took place off the mouth of the 
Humber, a mean speed of 11.2 knots was obtained and 
the engines and all auxiliaries worked in a most satis- 


factory manner. 


REFRIGERATING MACHINERY 


The refrigerating machine was supplied by Messrs. J. 
& E. Hall, Ltd., of Dartford, and is one of their steam- 
driven CO, type, and, as will be gathered from the illus- 
trations, the machine forms a very compact and complete 
unit. The CO, compressor is driven direct by the steam 
cylinder, which can be seen czerried in the bottom of the 
frame. The brine pump and the condenser water circu- 
lating pump are both driven in tandem off the end of the 
crankshaft. The body of the machine forms a casing for 
the CO, condenser coils, around which the condenser water 
is circulated by means of the pump already mentioned. 
Inside the base of the machine a wrought iron casing is 
fixed, the space between the inner casing and the outer 
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casing being filled with granulated cork for the purpose 
of insulation. The evaporator coil is placed inside the 
wrought iron casing. Around this coil the brine is circu- 
lated through electrically-welded grids, which are fitted 
in the provision rooms, and by this means a low tempera- 
ture is maintained for the preservation of the food for 
the use of the officers and crew. A special tank for the 
production of ice is also supplied. 5 

There are two large refrigerating chambers, for the 
preservation of meat and vegetables, in the after hold, with 
a complete system of brine piping carried from the ice 
machine. Fresh provisions and a supply of ice naturally 
add very greatly to the comfert of the officers and crew, 
particularly when the vessel is working in hot climates. 


ELecrric PLANT 


The electric light installation is a very comprehensive 
one, and was carried out by Messrs. Clarke, Chapman & 
Co., Ltd., of Gateshead-on-Tyne. The engine is of the 
open marine type, single cylinder, double-acting, coupled 
to a compound wound dynamo with an output of 100 am- 
peres, 100/105 volts, when running at a speed of about 
350 revolutions per minute. The contract also included 
the supply and erection of the main switchboard, cables, 
Wiring, section and distribution boxes, fittings, fans, lamps 
and the usual accessories for no fewer than 235 points 
and 226 lights and 15 fans, as also the masthead light, 
three cable lanterns, and one Morse Signaling Lantern 
on the masthead, which latter is of Wightman’s patent. 

The deck machinery includes a powerful windlass, manu- 
factured by Messrs. Emerson, Walker & Thompson, of 
Gateshead, which is fitted on the forecastle deck. There is 
a combined steam and hand steering gear manufactured 
by Messrs. R. Roger & Co., Ltd., which is fitted within 
the poop, and is controlled by a system of rods and a 
wheel from the navigating bridge. 

Inclusive of a steam launch there are eight boats. The 
steam launch, supplied by Messrs..H. Hamblin & Co., of 
Blackwall, E., has a length overall of 26 feet, a depth 
molded of 3 feet 6 inches, and a beam of 6 feet 2 inches. 
It is built of mahogany, and the stern chock is of stout 
oak, well bolted. The compound steam engine, of Mum- 
ford’s type, is capable of giving the boat a speed of about 
9 knots. This launch is designed for towing cables, etc., 
and other hard work at sea. 


WIRELESS INSTALLATION 


The wireless telegraph installation, manufactured and 
erected by Messrs. Siemens Bros. & Co., Ltd., Woolwich, 
upon the quenched spark system for which it is claimed an 
efficiency of from 50 to 75 percent is obtained, the ef- 
ficiency of the old open spark stations being only from 
25 to 33 percent. The adoption of this system has also 
made the building of a special cabin and spark gap cham- 
ber unnecessary upon the Transmitter, the quenched spark 
installation being practically noiseless. Another advan- 
tage obtained by the adoption of the quenched spark sys- 
tem is that, the note emitted being musical in character, 
the station can be heard even when electrical discharges are 
as much as ten times as intense. A much longer period 
of working is thus obtained, together with an increased 
range. 

The source of energy of the installation is a motor gen- 
erator set consisting of a direct-current motor of about 1% 
horsepower driving an alternating current generator of 1 
kilowatt.output at 220 volts, 500 frequency. The speed of 
this motor can be adjusted over a range of about 30 per- 
cent of the normal speed for the purpose of adjusting the 
pitch of the note transmitted. This motor generator set is 
installed in what is known as the “spark room,” and the 
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necessary leads run from there to the wireless telegraph 
apparatus proper, which is situated in the cable-testing 
room. 

The alternating current from the generator is stepped 
up from 220 volts to 8,000 volts by means of an iron core 
transformer. A choking coil is provided in the low ten- 
sion circuit in order to obtain the necessary resonance 
between the low tension and excitation circuit. The ex- 
citation circuit consists of an iron-cased condenser with 
glass dielectric and oil insulation, an inductance of copper 
strip and a quenched spark gap. The latter consists of 
a number of copper plates silver-faced, separated by mica 
rings. 

The excitation circuit is enclosed in a wooden case 
upon the back of which is provided a hot-wire-ammeter. 
Slots are cut in the top of this case, through which plug 
sockets are fixed corresponding to the positions required 
for the inductance for the 309 and 600 meter wave-lengths. 
Connections are made from these plug sockets to an in- 
ductance of the variometer type, which serves to obtain the 
correct resonance between the excitation circuit and aerial. 


RANGE OF WIRELESS STATION 


The receiver is of the well-known Siemens Telefunken 
type, which combines long wave-length range together 
with simplicity of operation. The detectors, two of which 
are mounted upon the receiver, are of the contact type. 
The coupling of the primary and secondary coils of this 
receiver is capable of very large variation. The wave- 
length of the receiver is from 200 to 2,000 meters. In 
order to prevent damage to the detectors and receiving 
apparatus during transmission, a special form of switch 
is provided at the back of the receiver which insures that 
transmission cannot take place until all the receiving cir- 
cuits are broken by means of this switch. The ranges 
over which this station will work have been guaranteed 
as 150 nautical miles by day and about 250 miles by night, 
but from the previous experience of Messrs. Siemens it is 
expected that the actual working range will be greatly in 
excess of these figures. 

As the Transmitter will be required to work in tropical 
climates, special consideration was paid to the lighting and 
ventilation of the various apartments and machinery 
spaces. Two sidelights and separate ventilator cowls are 
fitted to each cabin, while the workshop, lower deck and 
crew space are all well lighted and- fitted with large ven- 
tilator cowls, and all of the ventilators are carried well 
over the weather deck. Double canvas awnings are fitted 
from stem head to stern. 

Sanitary provision is made according to the conditions 
of the vessel's working stations abroad, for besides the 
making of ice, there is a hospital fitted with two Ad- 
miralty cots, a porcelain bath, a sofa and a small, fitted- 
up surgery. 

In the design of the vessel regard has been given to her 
working in shallow waters and good stability with easy 
motion when at sea. It will also be seen that within lim- 
ited dimensions endeavor has been made to bring this 
cable-repairing vessel up to date. The hull and machinery 
of the Transmitter were built to the specification and un- 
der the supervision of Mr. P. L. Isaac, the superintending 
engineer of the Eastern Telegraph Company, Ltd. 


MonTuey SuHipsui_pInG REeport.—The Bureau of Navi- 
gation, Department of Commerce, reports 139 sailing, 
steam and unrigged vessels of 16,565 gross tons built in 
the United States and officially numbered during the 
month of July. In accordance with the act of August 18, 
1914, two foreign-built vessels of 2,910 gross tons were 
added to the American merchant fleet during the month. 
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Fig. |—The Contra Costa on Her Trial Trip 


Side-Wheel Car Ferry Contra Costa 


Details of Design and Construction of Largest 


Side=Wheel 


Train Ferry in 


the World 


BY EDWARD W. OLIN 


The Southern Pacific Railroad Company recently placed 
in service the new side-wheel car ferry steamer Contra 
Costa, which is probably the largest car ferry of her type 
in the world. She was especially designed to carry 
freight and passenger trains across the Carquinez Straits 
between Port Costa and Benicia, Cal., which lie on the 
company’s trans-continental lines. 

‘The steamer is of the following dimensions: 


enethgoveral laa reer 433 feet 4 inches 
Length over transoms....... 420 feet 
Width over guards.......... 116 feet 
ABCEKG, NONE! Sococcccc000e 66 feet 6 inches 
Depa, mnOlldleel 5cgccacccc00c 19 feet 5 inches 


Wich trdraitiga-. ctr seen; 5 feet 10 inches 
Light displacement ........ 3,400 tons 
While a brief description of the Contra Costa appeared 


in the November issue of INTERNATIONAL MARINE EN- 
GINEERING, it is the intention of this article to give a 
more detailed account of her design and construction, as 
several inquiries concerning her have already been made, 
testifying to a more than local interest in this boat. 

The boat is constructed entirely of Oregon pine at an 
approximate cost of $400,000 (£82,500) and is to relieve 
the old steamer Solano, which has been in almost con- 
tinuous service since 1879. Until the completion of the 
Contra Costa the Solano was regarded as the largest car 
ferry in the world, being exceeded in length by the new 
ferry by only 13 feet. 

The service for which she is intended is unusually 
severe, making an average of 46 trips with trains every 
24 hours. No especial rules are observed in loading or 
unloading trains other than to load the first train on the 


Fig. 2,—The Contra Costa Ready for Launching 


Note that the boat is side hauled about 100 feet into a Crandall marine railway from which she was launched. 


required to side hau! the boat. 


Nineteen minutes were 
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inside tracks. It is usual, in the case of long trains, for 
the locomotive to pull her train aboard after breaking 
the train in the several units, while a switch engine fills 
up the other tracks and goes across with the cargo. It 
is no uncommon sight to see the heavy locomotives stand 
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No expense was therefore spared in the equipment of 
engines, boilers and auxiliaries, all of which are designed 
with plenty of reserve power. 

The Carquinez Straits is a narrow strip of water, one 
mile wide, connecting the San Pablo and Suisun Bays. 


Fig. 3.—Inside View from One End of Hull, Looking Fore and Aft 


on diagonally opposite corners, thereby subjecting the 
hull to very severe twisting strains. As the boat is oper- 
ated in connection with the regular train schedules it is 
obvious that absolute reliability is a most essential factor, 
and any delay in the operation of the boat means a re- 
adjustment of the time-tables with its attending confusion. 


Fig. 4.—View of Main Deck, Showing Railway Tracks Spaced 
12 Feet Between Centers 


There is a rise and fall of tide of 10 feet, while the ebb 
and flow of the tide create a current of 7 miles per 
hour. The trip across is made in 8 minutes, which in- 
cludes making the boat fast in the slips and to the aprons. 

Four tracks, 12-foot centers, extend the full length of 
the deck, giving a total of 1,680 feet of track, which is 
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Fig. 5.—Driving a 1!%-Inch Diameter Drift Bolt 7 Feet Long 
Through -26-Inch Waterway 
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entirely unobstructed by hog posts, hog chains or masts, 
giving a very clear and open deck. A pilot house is 
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Fig. 6.—Construction of Longitudinal Bulkheads, Located 6 Feet and 18 Feet, Respectively, from Centerline of Ship 
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located on a steel bridge on each end of the boat. The 
superstructure extends 275 feet fore and aft on each side 
of the boat and encloses all the boilers, engineers’ stands 
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and operating platform; a restaurant and galley; a bar; 
a ladies’ lavatory and waiting room; a men’s lavatory and 
waiting room; a carpenter shop and ship stores, and the 
usual accommodations for the officers and crew, besides 
a waiting room and office for the accommodations of the 
train crew. 

When fully loaded the Contra Costa will accommodate 
36 freight cars and 2 locomotives, or 17 standard Pull- 
man passenger coaches and 3 locomotives. 


HuLit CoNSTRUCTION | 
As may be expected, the lines are sinvilar to those of 
an ordinary barge; the sides are vertical, fairing in from 
66 feet 6 inches beam amidships to 46 feet at the transoms, 
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Fig. 7.—Fantail 


with an 8'%-foot rise of keel on each end, commencing 
about 35 feet from the transoms. 

More than 2,000,000 feet of lumber were used in the 
construction of the hull alone and about 105 tons of gal- 
vanized iron fastenings. Some of the largest timbers in 
the boat were the six wheel beams, each of which is 
18 inches by 18 inches by 116 feet long; two spring beams, 
each 26 inches by 36 inches by 66 feet long, and the 
timbers of the knuckle keelsons, which are 22 inches by 
24 inches by 60 feet long. 

The ordinary deck beams are 10 inches by 12 inches 
spaced 36-inch centers throughout and extend in one 
piece from guard to guard. The top timbers are 12 inches 
by 12 inches spaced 24 inches throughout, and the floor 
timbers 12 inches by 16 inches in one continuous length 
spaced 24-inch centers and fastened at the knuckle to 
the top timbers, which are notched 4 inches over the 


SEPPEMBER, IQI5 


INTERNATIONAL MARINE ENGINEERING 


QO 


a 
o> 


diyg ey) jo PUI[Ia}UID WO J.J 8] paoo] ‘speayx[ng [euipnyisuo7 ut ssni][—"6 “SLJ 


02 


0g 


Ov 


Sly PL2Q, 2/. 


SIE 


oe 


: LS 


es A 


Id 18,02 X9X2/ 


1419, 99x y40g UO], 0-2 2/%9 


DISOD D4jUOD JO uoND2g diyspljAj—'g “814 


saan nae = Fe fe---- ~~~ --- 1 ———— 
buryuojy Wofsjog, 9) XY 4OS/22, 91% 8) 4-19, 9/%9 


02 4 OF, 91 X.9/ 
£ GBA 9) 8/%9/ 


uo 


> will SSSI ESSELTE LOSS TE DESTEEL ES SESE EES YP TI LI ISSSS ETE S I SESS SSIES fA TCESSSSECTITES : = 
x SOUl] asog a: Ny < Bose/x0/ e/72"UyY Maury aSbgG 
| | : ART AEs 9/X9/ 
| dojo jos RS) 91% 9/ 
! aie 23,€/%, # 
I ‘9 
| GQ ox He. 
tl oe : > a 01% 78290Ig Abus ANDY S4BY{0 |] ¥/ 
3S / 
) : Lae Q 5 SLUDAG /23U ff JO APIS 4203 UO 
& $0/22H 10f BUI] 0-£% 21% 2-- "= 8 o)xp UMOYS Sb S20b1g psbny 9 
i 8 y 
! ~ AAS 
t nN > 
91%, 9) = RY 
suioag /224/Y, ‘Q 
2 
Y Rg aps (SN eee NE | eS 
SN SUIb3ag /22Y, ZL = | 
| a 4apun S25u)f 2 Va If /?249. ¢/ ' 
buy [/4 ll - °°  —_ IBt82 p@feeesere=4 | aC sa2b1g PILNo aa 
ee ge SLOT. O! eal Rn os 5 PENT 5 oa, eee gue a ene Oe ne RS YIM P{DUAAL/ Py S49 
SEEN EGR On et Steen gee a ee ae 0,9 pazbnds saauy -] , 
Sa See eee eee 4---=}4-------- ~Y-9- ~~ --------2 
i QS Sf - 
; SS / 
28/ PUL 9$/ Ol/ ‘tL 9¢ ON Sallip4y tS 4 
UO Spbayy/Ng 2S1BASUPLL AS: 8 YE 
x . o Vf 
f SS ff 
' aA 4 
D fore / 
Bp.  ES Sy 
p i S| VA 


391 


INTERNATIONAL MARINE ENGINEERING 


SEPTEMBER, IQI5 


soulsuy ule, jo JUsWEBURIIY] [P1euexy)— (| ‘BLY 


Tere 


9 
OG, bf AOSUAPLIOD Of LULALS {SMOYXT 


| 


aT 


4] 
sft 
| 


QW Sf.“ 


Se 1 {009% buz $0'7)-71 
oe Yoon, : 


{STOUXT | EPTFE a4 


x Hal 
ae) i) Go 
st = 


a 721d , €/ 
mea SOY UIDALS Li/Of/ 


BANSSA 43//0JG 
Oe 2IUDADAD U0LSIlf oe 
“Ff HALT AO, fSMOYXT VOL 
L#l LIT AN/O/ LAS a 
0-8 2YOA4S 
‘2170, 09 Aapuifhg 


QNISNFONODFUNSST%f MOT YIONITAD FIONIS ‘SINIONT 


7 COlLONO = 


4) ) 


ot 


—/" 


OR RE eR 


392 


floors and bolted together with two 7%-inch bolts. The 
center keelson is 18 inches by 18 inches in lengths vary- 
ing from 50 to 80 feet and is stiffened by a rider keelson 
16 inches by 18 inches in lengths to break the scarphs of 
the center keelsons. The center keelsons are notched over 
the floor timbers 1 inch deep; the scarphs are 12 feet 
long with 4-inch nibs. Four fore and aft bulkheads ex- 
tend from collision bulkhead to collision bulkhead, being 
spaced 12-foot centers and centering on the track center- 
lines. The hull is further subdivided into 11 watertight 
compartments by 10 cross bulkheads. 


CEILING 


The ceiling represents some of the largest timbers in 
the boat and runs in diminishing sizes from the knuckle 
keelsons, which are 18 inches by 22 inches and 22 inches 
by 24 inches, varying in lengths from 60 to 80 feet to 
the two clamp strakes, 8 inches by 22 inches, under the 
deck beams. The ceihng is really the backbone of the 
hull and is a network of steel fastening running up and 
down, and through from the sides securing the heavy 
ceiling timbers to the top timbers and floors and to each 
other. The edge fastening is driven through the lower 
ceiling timbers and riveted over clinch rings on the out- 
side of the floor timbers, but in the upper strakes the 
edge bolts are driven through three of the lower strakes 
and staggered at intervals of 3 feet. All fastenings in 
the lower heavier strakes are 1%-inches diameter, but in 
the upper lighter strakes the fastenings are reduced to 
I-inch diameter. All drift bolts were driven and clinched 
with a Boyer air hammer, the holes being drilled 1/16 inch 
smaller than the bolt. 

All scarphs in the ceiling were 12 feet long with 4-inch 
nibs and each fitted with two flat laurel keys 2 inches by 
8 inches wide driven through the joint, instead of relying 
entirely on the steel edge fastening. The seams in the 
upper five strakes of ceiling have 2-inch by 8-inch flat 
laurel keys driven at about 8-foot centers. 

As a means of preserving or “pickling” the lumber, two 
rows of salt stops are fitted between the top timbers in 
the space between the ceiling and outside planking and 
packed with 36 inches of “Liverpool” rock salt. About 
80 tons of salt were used for this purpose. 


PLANKING 


The bottom planking is 4 inches by 16 inches fastened 
to floor timbers with three 7/16-inch by 7-inch spikes and 
one 1%-inch diameter locust treenail, which is driven 
through each floor timber and wedged on both ends. All 
butts have composition spikes fastening. 

The side planking consists of two strakes of 6-inch by 
16-inch plank at the knuckle, but as it would be impractical 
to fasten through the knuckle keelson with treenails on 
account of the extreme lengths, short locust treenails were 
resorted to and wedged on the outside in the usual man- 
ner. The rest of the planking is 4 inches by 10 inches, 
and besides having the regular spike fastening is tree- 
nailed through the top timbers and ceiling with 114-inch 
diameter treenails, being in some cases 36 inches long. 
All treenails were driven with an air hammer. The sheer 
strakes consist of two strakes of 6 inches by 18 inches 
and one 5 inches by 18 inches, varying in lengths from 
50 to 80 feet, and are bolted through top timbers and 
clamp strakes with 1-inch threaded bolts having flat, oval 
heads. 

The guard, which extends around the hull of the ship, 
is of a rigid construction, the deck beams, as before men- 
tioned, extending through the hull in one continuous piece. 
On the outside of the hull each alternate deck beam is 
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fastened to the outside planking and sheer strake with 
7-inch knees, which are fitted in place and dirft bolted 
through the planking, top timbers and ceiling. On the 
inside of the hull 8-inch knees are hung and fitted to the 
the deck beams at 12-foot intervals, being fastened to the 
same deck beams as the outside knees and taking the 
same fastening. The outer ends of the deck beams are 
covered with a 6-inch by 14%-inch Oregon pine facia, 
to which is fastened the regular 4-inch by 14-inch iron 
bark fender. Two strakes of 4-inch by 14-inch cover- 
ing board on the top and bottom cover the ends of the 
deck beams. Filling blocks are fitted and: fastened be- 
tween the deck beams at the gunwale, as well as at the 
ends of the beams. 

Each end of the boat has an apron pit 50 inches deep 
built into the transom, consisting of 14-inch by 18-inch 
timbers radiating from a common fantail beam located 
inside the hull and somewhat below the regular deck 
beams. This part of the boat is of particularly rigid con- 
struction, as it receives all the heavy pounding of loco- 
motives and trains running on and off the boat. The 
bottom transom timber is 18 inches by 30 inches by 46 
feet long, while the others are 18 inches by 24 inches. 
All stringers, keelsons, ceiling and fantail beams terminate 
at or are fastened to the transom with 14-inch diameter 
drift bolts through 10-inch, 14-inch and 16-inch knees. 
The outside of the transom, as well as around the nose 
of the boat, is pretty well covered with 1-inch by 8-inch 
steel plates to protect the wood from being marred by 
chafing against the heavy steel aprons. 


RAILWAY TRACKS 


The track stringers are of 8-inch by 16-inch Oregon 
pine notched 1% inches over each deck beam and extend 
from transom to transom. To these stringers is fastened 
the go-pound R.A. rail, which rests on 7/16-inch tie 
plates in much the same manner as in land practice. Tee- 
headed lag screws 34-inch diameter are used to bolt the 
rails down, about 10,000 being used for this purpose. The 
tracks terminate on a 14-inch by 12-inch steal plate which 
rests on 5-inch of iron bark 14 inches wide, which pro- 
tects the softer wood in the transom timbers from the 
severe pounding of the trains. At the end of each track 
are two bumper blocks, which comprise a very simple 
though effective arrangement, consisting of 10-inch square 
Oregon pine blocks anchored across the rails and held 
in place by a steel collar and chains made fast to the 
eyebolts in the deck. To clear the tracks the deckhand 
slips the collar off the blocks and rolls it aside. 

The seams of the bottom and sides as far up as the 
waterlines were calked with four threads of oakum and 
then cemented, the heavier strakes receiving 5 threads. 
Seams in the wake of the paddle wheel were puttied. 
Decking was calked with two threads with the intention 
of adding two more threads in a year or so after all 
fastening has pulled itself tight. 

As may be expected, all the lumber was furnished under 
a very rigid set of specifications and considerable diff- 
culty was experienced in procuring first-class ship’s lum- 
ber of the quantity and dimensions required. The lumber 
was furnished by the Tacoma & Eastern Lumber Com- 
pany, the Eastern and Western Lumber Company, of 
Washington, and the C. R. McCormick Lumber Company, 
of Oregon, and was, in the opinion of experts, very fine 
material. 

While it is possible to design a more modern gear: for 
controlling the rudders, the arrangement finally adopted 
can best be appreciated when the condition under which 
the boat operates is considered. As the straits across 
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which the boat operates is very narrow the tide runs 
like a millrace which is ever threatening to carry the 
boat towards the submerged rocks that line the shore. 
When this happens the rudders are sheered off like so 
much brush, and as it is almost impossible to tie up for 
more than a couple of hours at a time, some simple, 
efficient and inexpensive gear must be designed that can 
be replaced within a very limited time. There are four 
rudders at each end of the boat made of 4-inch Oregon 
pine planks with 5-inch diameter forged steel rudder 
stocks. The rudder stocks are shipped up through a 
bored cast iron sleeve, which is built into the hull, and 
are suspended from the top of this sleeve by a split clamp 
or collar fitted into a turned recess near the top of the 
rudder stock. To renew a rudder all that is necessary 
is to remove the tiller arm and split collar and let the 
disabled rudder and rudder stock drop overboard. A 
new rudder is then shipped up through the rudder stock 
sleeve and the split collar and tiller arm put on again, 
all of which can be done in 30 minutes. 


STEERING ENGINES 


Hydraulic power is used for operating the steering en- 
gines, being supplied at 230 pounds pressure by two 
Knowles special 16-inch by 6-inch by 18-inch duplex 
pumps, one of which is a spare pump. The steering en- 
gine proper consists of an 8-inch single-acting cylinder 
with the usual leather cups, hydraulic piston packing, and 
is controlled from the pilot house by a horizontal lever 
directly connected to a 2-inch fourway plug cock. Fresh 
water is used, a 7,800-gallon tank being furnished for 
this purpose. The discharge is led back to this tank. 

The boat also supplies the power that lowers the aprons 
in the slips, connections being made with the hydraulic 
line from the steering engine, which terminate in valve 
connections at each end of the boat and which are readily 
connected to a flexible line from the cylinders on the 
aprons operating them. 

The aprons are heavy steel structures having four 
tracks, 12-foot centers, the same as the boat. They are 
104 feet long, the shore end hinged and the other end 
floated on a pontoon 45 feet long, 25 feet wide by 11 feet 
deep. When not used the apron is always up, and to 
lower it requires but a clamp coupling and the turning 
of a valve, which is done by the deck hands on the boat 
and requires no attendant on the aprons whatever. 


PROPELLING MACHINERY 


The main engines operate independent paddle wheels on 
each side of the boat, each operated by a two-cylinder 
simple jet condensing engine 60 inches diameter by 8 
feet stroke developing 3,000 indicated horsepower at 20 
revolutions per minute with 60 pounds boiler pressure. 

The cylinders are arranged one on each side of the 
wheel shaft, the line of motion being inclined 17 degrees 
with the horizontal. The connecting rods are 18-foot cen- 
ters with strap gib and key ends; both rods connect with 
the same crank pin, one of the rods being forked for this 
purpose. 

The valves are of the balanced poppet type, operated 
by a Corliss valve gear. The steam valves are con- 
trolled by an auxiliary cut-off of the releasing hook type, 
with an air-cushion dash pot on the top of the valve stem 
to prevent slamming of valves. 

The reversing engine has a 9-inch cylinder 30-inch 
stroke and is located between the two reversing links, 
The connections are so arranged that when the engines 
are reversed one link is lowered and the other raised, 
thus taking advantage of balancing weights. 
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Although the engines and auxiliaries are located below 
the main deck, complete control is obtained from the 
engineers’ stand on the main deck. 

The engines, including the handling gear and conden- 
sers, were built at the Southern Pacific Company’s rail- 
road shops at Sacramento, Cal. 


BoILers 


There are eight Scotch dry back boilers 11 feet diam- 
eter by 13, feet long, in 4 units of two boilers each, with 
a total heating surface of 16,688 square feet. Each unit 
has a steam chimney superheater 94 inches outside di- 
ameter by 15 feet 6 inches long, with a corrugated flue 
54 inches inside diameter. Each boiler has 276 3%-inch 
tubes and two Morison corrugated suspension furnaces 


Fig. 11.—View of Main Engines, Being Assembled in the Southern 
Pacific Company’s Shop at Sacramento 


48 inches inside diameter. All boilers are located on the 
main deck on the guard nearly centering on the gunwale 
line, the two units on the same side of the boat being 
connected by a 19-inch main steam pipe; and as the 
boilers are about 100 feet apart the pipe line is made 
very flexible by swivel elbows at each boiler unit, which 
takes up all expansion and allows for all sagging or 
hogging to which the hull may be subjected without in- 
jury to the steam line. The boilers are equipped with a 
steam-atomizing oil-burner system, using a G. E. Witt 
burner. 


AUXILIARIES 


The auxiliary equipment is very complete, consisting 
of 27 pumps, as follows: 

Four 16-inch by 32-inch by 21-inch vertical single-acting 
twin beam air pumps. 

Four 10-inch by 7-inch by 10-inch vertical duplex boiler 
feed pumps. 

One 10-inch by 7-inch by 10-inch vertical duplex loco- 
motive filling pump. 

Four 6-inch by 4-inch by 6-inch vertical duplex oil 
pumps. 
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Eight 4¥2-inch by 234-inch by 4-inch vertical duplex 
boiler circulating pumps. 

Two 14-inch by 82-inch by 12-inch vertical duplex bilge 
pumps. 

Two 14-inch by 8-inch by 12-inch horizontal duplex 
deck fire pumps. 

Two 16-inch by 6-inch by 18-inch horizontal duplex 
steering engine pumps. 

It is to be understood that the main engine, boilers and 
auxiliaries are in duplicate on each side of the boat—that 
is, each side of the boat has an entire independent steam 
plant. The air pumps are located on each side of a jet 
condenser and are of such size that either can maintain 
a vacuum of 19 inches, if for any reason one of the 
pumps should become disabled. 

As the injection water is forced in by atmospheric pres- 
sure a 5-inch Dean vacutm breaker has been attached 
to the condenser to prevent the flooding of the condenser 
and endangering the engines, should both air pumps for 
any reason stop at the same time. The air pumps are 
controlled from the engineer’s stand on the main deck. 
To simplify the piping the air pump discharges into a 
hotwell or “dump,” consisting of a cast iron well 28 inches 
diameter and g feet high with a 12-inch outlet to the 
bottom of the boat. Although the boiler feed pumps are 
located in the hold complete control of them is obtained 
from the fireroom by manipulating the boiler check, the 
pumps being regulated by a Williams pressure regulator 
controlling the steam to the pumps by the pressure in the 
discharge line. 

Each boiler is fitted with an independent boiler cir- 
culating pump, which is also connected to suction line 
of the inspirators and can thus be used as an auxiliary 
boiler feed. Each boiler has also a No. 50 stationary type 
Hancock inspirator. 

The exhaust steam from the auxiliaries is utilized for 
heating the feed water, a Wainwright corrugated tube 
feed water heater being used for this purpose. 

Fresh water for the galley and general purposes is 
supplied by gravity from two 2,000-gallon tanks located 
on the top of the superstructure. 


PappLE WHEELS 
The paddle wheels are of the radial type, each with 
four cast steel wheel flanges of very light design keyed 
to a 20-inch diameter wheel shaft. The wheel is 28 feet 
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diameter over buckets and has 3-foot, 4-inch dip when 
light-loaded. There are 20 buckets 334 inches by 28 
inches wide by 16 feet long, which are bolted to the 
wheel arms with four 34-inch stirrups The arms are 
4 inches by 1534 inches of Oregon pine. 

Current for all electrical requirements is furnished by 
two 25-kilowatt turbine generating sets located on the 
main deck. There is a 13-inch General Electric search- 
light projector for each pilot house and the usual side 
lights, which are worked directly from the telltale board 
in the pilot house. 

The main deck is illuminated with 20 vapor-proof 13- 
inch Crouse-Hinds Company reflectors. Six of these 
lights nearest the pilot house at either end are under 
the control of the pilot house. 

The electric fixtures in the restaurant, bar and waiting 
rooms are equipped with XE Holophane reflectors. The 
engine and boiler rooms are equipped with vapor-proof 
conduits. Each of these rooms is wired in two circuits, 
the lights for the general lighting being alternated. At 
the steam gages and water glasses there are lights from 
each circuit, so that in case of a fuse blowing out in 
one circuit there will always be a light at these important 
points. 

The compartments below deck, of which there are 45, 
are lighted by lamps placed in vapor-proof globes and 
in such compartments as have valves, steering gear, 
rudders, etc., there are watertight plug boxes. The en- 
gine and boiler rooms also have watertight plug boxes, 
which arrangement is such as to permit a number of 
portable lights. 

There are four telephones, connected in multiple, from 
the pilot house to the engine rooms, also an electric 
call-bell system from pilot house to pilot house. There 
are also electric return calls for filling oil tanks for the 
purpose of signaling the attendant at the oil filling valves. 
Bell signals are always exchanged before filling the oil 
tanks to ascertain if everything is working properly, as the 
tanks might be flooded if bells should fail. There is also 
a push button at the side of the house at each quarter 
of the boat for man-overboard signals. 

The electric fire-alarm system consists of 12-inch Fara- 
day electric gongs in each engine room and directly 
under each pilot house. All wiring on this boat conforms 
to the National Electric Code standard rules. 


Interior Views of the Great Northern 


Passenger Accommodations of the Luxurious Steamers 
of the Great Northern Pacific Steamship Company 


Supplementing the illustrated description of the design 
and construction of the 23-knot turbine-driven steamships 
Great Northern and Northern Pacific, published in our 
December, 1914, issue, we are now able, through the cour- 
tesy of the Great Northern Pacific Steamship Company, 
to publish in the following pages several views of the pas- 
senger accommodations of these magnificent vessels. 

The Great Northern and Northern Pacific are sister 
ships, differing only in minor details. They were built by 
the William Cramp & Sons Ship & Engine Building Com- 
pany, Philadelphia, Pa., and classed A-100 in accordance 
with the rules of British Lloyd’s and also equipped to pass 
the laws now in force by the United States Steamboat 
Inspection Service. To recapitulate, the main particulars 


are: Length overall, 524 feet; length between perpendicu- 
lars, 500 feet; beam, 63 feet; depth, molded to A deck, 50 
feet 8 inches; draft, full load; 21 feet; deadweight carry- 
ing capacity, 2,185 tons: shaft horsepower, 25,000; speed, 
23 knots; passengers, first class 550, second class 108, 
third class 198; total passengers, 856; crew, 198; total 
number of persons on board, 1,054; gross tonnage, 8,255. 
Few modern passenger ships of the same tonnage and 
type can boast of more commodious promenade decks. or 
of more tastefully decorated or conveniently arranged 
public and private rooms. As can be seen from the pho- 
tographs published in this issue, and from the plans pre- 
viously published, these vessels are in every respect en- 
titled to the popular designation of “floating palaces.” 


SEPTEMBER, IQI5 


INTERNATIONAL MARINE ENGINEERING 


Le 


oS 


a rence 
eS 
le 


mgs 


Fig. 2.—Observation Parlor 
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Fig. 6.—Wheel House 


Fig. 7.—Pantry 
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Fig. 8.—Dancing on the Upper Deck 


Fig. 9.—Glass Enclosed Promenade 
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Fig. 10.—Palm Garden Veranda 
Fig. 11.—First Class Smoking Room 
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Modern Submarines in War and Peace~—III 


Early Development of the Submarine in Germany, 
France and Italy—Modifications of Original Inventions 


BY SIMON LAKE * 


Some incorrectly informed writers of books and maga- 
zine articles have, through their lack of complete infor- 
mation, given the credit of inventing and developing this 
seagoing type of submersible to the Krupps of Germany, 
to former Naval Constructor Laubeuf of France, or to 
former Naval Constructor Laurenti of Italy. For the pur- 
pose of giving a correct history of this development, per- 
haps I may be pardoned and not considered egotistical if 


adapted to be filled with water when the vessel is submerged, 
and thus rendered capable of resisting the pressure of the 
water, ete. . .°.” 

A patent was granted in due course with fifty claims, 
and according to the records of patent offices thtoughout 
the world this is the pioneer patent covering this form of 
vessel. 

When Krupps took up the matter of constructing sub- 
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Fig. 24.—Plans of Lake Submarine, as Submitted to U.S. Navy Department in 1901 


Mr. Lake’s company built several vessels of this type for foreign governments and with slight modifications many of its general features 
have been adopted in the latest submarines in Germany, Italy, Russia, Austria and France. 


I mention a few facts in connection with the development 
abroad of this type of boat. 

On April 2, 1897, I applied for a patent on a combined 
surface and submarine vessel, the specifications of which 
began as follows: 


“This invention relates to a combined surface and submarine 
vessel and may be employed either as a torpedo boat or for 
freight and general cruising purposes, or for submarine work 
of all kinds. 

“It has for its object, first, to combine with a submarine 
vessel cylindrical in cross-section a superstructure built upon 
the submarine vessel and affording a large deck surface, buoy- 
ancy, and a high freeboard for surface navigation, the space 
between the submarine vessel and the superstructure being 


* Member of Institution of Naval Architects (England), Schiffbau- 
technische Gesellshaft (Germany), Society of Naval Architects and 
Marine Engineers (United States) and American Society of Mechanical 
Engineers. 


TH 


marines for the Russian and German governments, they 
took up this type of vessel as offering greater opportunity 
for development than the diving type. A contract was 
drawn with their directors for the construction of the 
“Lake” type of boat, which they accepted by wire. This 
contract covered their erecting a plant in Russia for the 
manufacture of “Lake” submarines on a division of profits 
and on a royalty basis in Germany. It also covered my 
employment by them in an advisory capacity. I was liv- 
ing abroad at the time and the papers were sent to my 
directors in America for their approval. 

In the meantime I had submitted to them various plans 
of submarines, copies of my patents, and even my secret 
data, including copies of patents pending, all to enable 
them to go ahead, as I considered the agreement settled 
by their wire of acceptance. I had also advised them how 
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This vessel, while holding to the same general principles of construction and method of control as used in the Plunger, was much better 
proportioned and had a much better distribution of weights. It was her performance that led the House Naval Committee in 1900 to author- 


ize the construction of additional submarines of the Holland type. 


Her armament consisted of one torpedo tube forward and an aerial torpedo 
gun for firing aerial torpedoes, 


designed to be used somewhat on the same principles as used on the gunboat Vesuvius. 
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to overcome certain difficulties in boats which they then 
had under construction for the Russian Government at 
their Kiel plant, the Germania Werit. 

Before I succeeded in getting the power of attorney 
from my directors in America authorizing me to sign up 
the agreement, the great industrial revolution started in 
Russia (immediately after the Russo-Japanese war) and 
the Krupps informed me that, owing to that fact, they had 
reconsidered their idea of going into Russia and withdrew 
from the arrangement. Their attorney there informed 
me that on looking up the patent situation they found 
that “I had not protected myself in Germany and that 
they were free to build ‘Lake type’ boats in Germany and 
expected to continue to do so.” 

This was true, for, like most pioneer inventors, I had 
not succeeded in securing sufficient capital to finance and 
protect my fundamental inventions in all countries, which 
would have involved very large amounts in taking them 
out and paying the yearly tax. 

So much for Germany. 


THE CONFERENCE IN ROME 


In 1905, while residing in Berlin, Germany, I was called 
to Rome and sat three days with a commission appointed 
by Admiral Mirabello, at that time Italian Minister of 
Marine, regarding their construction of submarines. I 
then learned that the Italian Government had started on 
a plan of building submarines of substantially my type, that 
they had’ several under construction at their Venice Ar- 
senal after the design of Major Laurenti, a naval con- 
structor, that certain difficulties which they explained to 
me had arisen, and that they had not succeeded in getting 
any of their boats to function satisfactorily submerged. 
I came to the conclusion that their trouble was due to 
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Fig. 27.—Launch of the Protector. Built in Bridgeport, Conn., in 
1901-1902, Now in Vladivostock, Russia ‘ 


There is a difference, however, between invention and 
design. Invention introduces a new method, new princi- 
ple, or a new form of construction, to accomplish a certain 
purpose ina new way. Many modifications of design may 
be made which do not involve invention. 

As an illustration, on August 14, 1907, Major Laurenti 
applied for a United States patent on a submarine or sub- 
mersible boat in which the attempt was made to secure a 
patent on slight variations of design over the “Lake type.” 


Fig. 26.—The Protector (Lake Type, 1901-1902) 


lack of longitudinal stability and advised the Commission 
how to increase this, and shortly afterwards I was ad- 
vised that they had corrected their trouble and that the 
boats there worked satisfactorily. 

Major Laurenti, at this time, resigned from the Italian 
navy and became affiliated with the Fiat Company, and 
has designed quite a large number of successful submarine 
boats, all of which have buoyant superstructures and are 
designed to operate on a level keel by the use of hydro- 
planes. These boats are of the “Lake type” as far as 
invention goes. 


The patent office records show that many amendments 
were made and hearings held in the endeavor to evade 
the foundation patent of Lake, No. 650,758, which was 
applied for April 2, 1897, over ten years before Laurenti 
applied for a patent. The patent office consistently and 
persistently held that the slight difference in design did 
not involve invention over “Lake.” 

After arguments and hearings, extending over a period 
of over three years, Major Laurenti was finally obliged to 
accept a patent restricted to details of construction, most 
of which were in themselves not new to me, as they had 
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already been used in various modifications of my inven- 
tions and consisted in such changes as would naturally 
be worked out by any good hull or engine draftsmen while 
developing the designs of a vessel. 

Our patent laws are too free in allowing the grant of 
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Over I,100 claims covering a few fundamental inventions, 
some of which cover details of construction for which I 
should not have been forced to seek protection. 

All original inventors complain of this system. I know 
of several instances where patents on modifications of 


Fig. 28.—The Protector Running, in Condition for Instant Submergence 


Her conning tower is being held partly above the surface by her “hydroplanes” being “set”? so as to 
“lift” instead of submerge. This photograph shows the remarkable steadiness and reliability of this early 
hydroplane level keel boat and the confidence of her crew in navigating in this manner. 


patents on modifications of design while fundamental 
patents are still in force. This works great hardship on 
original inventors, forcing them to take out a great many 
patents on features of design rather than on invention. I 
have taken out nearly too United States patents with 


design have been granted, which modifications have been 
in common use for several years by others, but were only 
considered as a design and not as an invention. Then 
some designer hits on the same arrangement and considers 
he has made an invention and applies for and takes out a 


Fig. 29.—The Protector Running in Long Island Sound in 1902 in Rough Weather 
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patent which has already been in common use but has 
been looked upon purely as a design by its originator 
rather than an invention. Then the original designer 
may be hauled up before the courts and put to great ex- 
pense to prove that it was in prior use as a design. 

While Captain Laubeuf and the Krupps have taken out 
several patents on detail mechanisms for use on submarine 
boats, they have never, as far as the author is aware and 
the public patent records show, attempted to claim to be 
the original inventors of the type of submarine with buoy- 
ant ship-shaped form of hull consisting of a pressure re- 
sisting body surmounted by a watertight non-pressure 
resisting body which gives suitable form for surface speed 
and seaworthiness, which is the principal characteristic 
of vessels built by them. I feel, therefore, that certain 
misinformed authors should, in the interest of fact, correct 
their statements if they issue new editions of their work 
or write further on the development of the submarine. 

During the years of practical experimental work with 
the Argonaut, Mr. Holland continued in his efforts to get 
the Plunger (building under the 1893 appropriation) in 
shape for submerged trials, but without success. 


Wuy THE PLUNGER FAILED 


The large steam installation, 1,600 horsepower, was 
largely responsible for this. As I remember, there was 
only about 18 inches between the main engines, with large 
steam supply and exhaust pipes overhead and under foot. 
These engines were designed to run at over 400 revolutions 
per minute. The boiler was located nearly in the center 
of the vessel and so nearly filled the ship that there was 
barely room between the top of the boiler and ship to 
creep from “forward to aft.” 

The heat was so intense that the trial crew found it 
impossible to live in the boat, so, for their full power dock 
trials, valve stems were run up through the deck to enable 
the engines to be started from there. Arrangements were 
also made to take the indicator cards from the deck. 

She was also fitted with a heavy armored conning tower, 
as per Mr. Holland’s description previously quoted. This 
combined with the high position of the boiler and engines, 
combined with her cigar-shaped form (which gives a 
diminishing water plane), reduced her stability almost te 
zero. I was informed when the attempt was first made to 
start up one of her engines, her stability was so little that 
the turning effort on her propeller shaft nearly caused her 
to “turn turtle,’ and that she rolled over on her side to 
such an extent that the conning tower struck the dock 
stringer. The constructor at the Columbian Iron Works 
then put heavy chains on her so she could not turn over. 

Every inducement was made to the Holland Company to 
enable them to make this vessel satisfactory, as Congress 
in 1896 authorized the Secretary of the Navy to contract 
for two more “submarine torpedo boats of the Holland 
type, Provided that the Holland boat now being built for 
the Department shall be accepted by the Department as 
fulfilling all the requirements of the Contract.” 

She was finally abandoned in 1900 without ever making 
a submerged run or fulfilling any of her: guarantees of 
performance under which the award was secured. 

Mr. Holland as early as 1897 must have concluded that 
the Plunger was destined to failure. In fact, no sub- 
marine, even up to the present day, has ever equaled the 
performances guaranteed under the Plunger’s contract. 
He therefore built a much smaller boat, called the Holland. 
This vessel was fitted with internal combustion engines in- 
stead of steam, and was finally. accepted by the United 
States Government in lieu of the Plimger, and placed in 
commission in Ig0o. 
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She was the first submarine torpedo boat to go into 
commission in the United States Navy. Her character- 
istics were: Length, 53 feet 4 inches; beam, 10 feet 3 
inches; displacement, 64 tons surface, 75 tons submerged; 
power, internal combustion engines, 50 horsepower; sur- 
face speed, 6 to 7 knots, claimed; submerged speed, 5 knots 
claimed. The only official report I have seen gave her a 
surface speed of 5% knots. I believe she was purchased 
by the authority of the Act of June 7, 1900, which read as 
follows: 

“The Secretary of the Navy is hereby authorized and di- 
rected to contract for five submarine torpedo boats of the 
Holland type of the most improved design, at a price not to ex- 
ceed one hundred and seventy thousand dollars (£35,000) 
each: Provided, That such boats shall be similar in dimen- 
sions to the proposed: new Holland, plans and specifications 
of which were submitted to the Navy Department by the 


Holland Torpedo Boat Company,. November twenty-third, 
eighteen hundred and ninety-nine.” 


The United States was, therefore, at the beginning of 
the twentieth century, fairly launched on a policy of sub- 
marine boat construction, and other governments rapidly 
followed suit. France had, in the meantime, brought out 
two new boats, the Morse, 1898, and the Narval, after the 
designs of M. Laubeuf, launched October 26, 1899. The 
Gustave Zede had also been modified by adding hydro- 
planes so that she became controllable submerged. 

The Morse was 118 feet long by 8 feet 3 inches beam, 
with a displacement of 136 tons of about the same type 
as the Gustave Zede. The Narval was 111 feet 6 inches 
in length by 12 feet 4 inches beam, 106 tons surface dis- 
placement and 168 tons submerged. She was, like the 
author’s 1893 design, a double hull vessel controlled by 
hydroplanes. She was fitted with “Drezewiecke” appa- 
ratus for carrying and discharging torpedoes, two of 
which were carried on either side. 


First FRENCH “SUBMERSIBLE” 


The Narval was a successful type and appears to have 
been the first French naval vessel to adopt a shipshape 
outer hull of lighter plating. She was also, as far as my 
records show, the first French boat to be fitted with two 
motive powers, viz., steam for surface work and elec- 
tricity for submerged work. To distinguish her in these 
particulars from the purely electric boats of cigar-shaped 
form, like the Gustave Zede and Morse, Mr. Laubeuf 
called her a submersible. 

Very little was known about the French boats at this 
time (1900), as their method of construction and experi- 
ments were kept secret, but enough information leaked 
out as to their reported success to cause the British public 
much uneasiness and they began to demand that their 
Admiralty should also take up the development of the 
submarine. No one had, so far, evolved a satisfactory 
type in England, so when the fact became known that the 
United States Congress had made an appropriation for 
five Holland boats, the British public became still more 
insistent that they should also have submarines. 

About this time, so the author was informed by Sir 
William White, who was then chief constructor of the 
British Navy, Lord Rothschild brought to him Mr. Isaac 
L. Rice, president of the Electric Boat Company, who con- 
trolled the Holland patents and who offered to build dupli- 
cates of the United States boats for England. Sir William 
thought this gave the Admiralty the opportunity to satisfy 
the public demands and to meet the French, their heredi- 
tary enemy (this was before the establishment of the 
“Entente Cordial’), in their development of the submarine, 
consequently an arrangement was made for the manu- 
facture of this type of vessel for England by the Vickers 
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Fig. 31.—Modern Italian Submarine—Fiat Construction—Laurenti Design. Vessel of the 
Hydroplane Controlled Type 
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Fig. 32.—German “U” Boat—Krupp Design. 27 and 28, Vertical Rudders; 


_ gence; 9, Periscopes; 21, Engines; 


29 and 30, Hydroplanes for Controlling Depth of Submer- 
20, Motors; 22, Storage Batteries; 4, Drop Keel; 31, Torpedo Tubes 
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Company and an agreement was drawn, so he informed me, 
giving “Vickers” an exclusive monopoly of building sub- 
marines for the British Navy for a period of ten years, the 
consideration being that they should have available for the 
use of the British Admiralty all the details of the develop- 
ment work of the Electric Boat Company in America. 
This, plus their own experience and development work 
in England, which should be kept secret, should enable 
them (England) to keep on an equal footing with France. 

Sir William informed me that he thought this had been a 
mistake in policy, as it had deprived the government of the 
opportunity to secure improvements that had been devel- 
oped by other inventors and builders who had made 
greater progress on independent lines. 

England, therefore, started to build her first submarines, 
known as the “A” type. These were practically duplicates 
of the United States Adder and Moccasin type, now also 
designated as “A’s” Nos. 1 to 7. England has been par- 
ticularly unfortunate with this class of submarine, several 
of them having plunged to the bottom with the loss of 
their crews. 

The majority of the British and American boats are de- 
velopments from the original Holland of Mr. Holland’s 
design. Increasing the stability, greater subdivision of 
ballast compartments, refinements in steering gear, and 
the addition of hydroplanes forward have enabled Mr. 
Holland and his successors to produce submarines that 
operate very well. These boats, however, with only one 
pair of forward planes, still require constant manipulation 
of the horizontal rudder to control them when submerged. 
This rudder, controlled by power gear, is very effective 
and will, by expert manipulation, hold the submarine to 
practically even depth, the only danger the writer can 
see is that the diving rudder gear might fail to function 
after it is set in the diving position, in which case the 
vessel might continue diving until, she struck bottom or 
reached a depth great enough to cause her to collapse. 

The modern submarine, therefore, as built and used in 
all the world’s navies, owe their final success to principles 
of construction and control devices invented and intro- 
duced into the art by two American inventors. 

(To be continued.) 


Notes on the Conversion of Cargo Vessels 
into Bulk Oil Carriers—VI 


BY F. K. RUPRECHT * 


PUMPING SYSTEMS 


The oil pumping lines and ballast lines must not be con- 
nected in any way. No ballast pipes will pass through 
oil compartments, nor shall oil pipes be led through the 
engine or boiler rooms; that is, the oil system for the 
forward part of the vessel will be entirely independent 
of that for the after part. 

A to-inch or more diameter lap-welded steel pipe will 
be fitted on each side of the centerline bulkhead through- 
out the tanks and cofferdams. Eight-inch suctions with 
bell mouths will be led from this pipe at the after end 
of each tank and cofferdam. These bell mouths will be 
clear of the bottom plating by about % inch. Limber 
holes will be cut in all floors and in the margin plate to 
allow the oil to flow to the suctions. An 8-inch diameter 
crossover pipe will be fitted in each tank and cofferdam 
connecting the two main lines. This enables any tank 
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to be pumped through any line. A 10-inch master valve 
will be fitted just forward of the bulkhead in each tank 
and an 8-inch valve on the suction pipe and another on 
the crossover pipe. The stems of these valves will be led 
up to the upper or weather deck, where they will be fitted 
with hand wheels. Ii necessary, bevel gears and brackets 
will be fitted to valve stems to clear hatches or other 
obstructions. A bushing will be provided at the tank 
deck and an oiltight stuffing box at the upper deck. If the 
stems pass through the shelter deck, a watertight stuffing 
box will be fitted. All these valves will be double-seated 
gate valves with a stationary stem. 

On the 1ro-inch main line an expansion joint will be 
fitted in each tank. Where these pipes pass through the 
bulkheads oiltight fittings will be installed. These will 
usually be the shipyard’s own standard. The two main 
lines will lead into a suction and discharge manifold in 
each pump room where two independent horizontal steam 
pumps will be installed. One of these will be about a 
14-inch by 12-inch by 14-inch and the other an 8-inch by 
6-inch by 8-inch. The piping will be so arranged that 
either pump may be used for any purpose. A filter will 
be installed in duplicate and piping arranged so that oil 
can be filtered when discharging or loading. A by-pass 
will be arranged so that the filters may be cut out. The 
main sea valves for ballast will be fitted in the coffer- 
dams under the pump room flat and they will be operated 
from there. 

The discharge piping will lead to the weather deck and 
will be arranged to discharge on either side of the vessel. 
A line will be fitted along the deck from the discharge 
line of the after pump room to that of the forward, so that 
cargo may be discharged from the most convenient place. 
This connecting line is best made portable, or its tightness 
may be impaired or the flanges broken by the movement 
of the vessel amidships when in a seaway. 

The steam lines will be led from the main and auxiliary 
boilers to each pump in the pump rooms, and the exhaust 
lines will be led to the main and auxiliary condensers 
or to the steam exhaust tank. A deck connection must 
be arranged so that shore steam can be used. . 

A small steam pump will have to be installed forward 
to pump out the forward dry hold and the peak tank. A 
connection should also be made to the forward cofferdam 
to take care of the water ballast in this space. A sea 
valve and a discharge connection will be fitted to the 
ship’s side. The most convenient location for this pump 
will be on the top of the peak tank. The steam will be 
taken from the deck steam line to the windlass and the 
exhaust will be through this same system. 

In most cases it will be found advisable to install a 
similar pump in the after end of the tunnel to take care 
of the water in the tunnel, after dry hold and peak tank 
and the ballast in the cofferdam. A sea valve and over- 
board discharge must be provided for this pump. The 
steam will be taken from the deck line through the after 
access trunk. In some cases the tunnel, dry hold and 
peak tank may be handled by the ballast pumps in the 
engine room through old ballast lines to these compart- 
ments through the tunnel. This arrangement will usually 
be passed by the registration societies, but the former 
is the better. 

If the ’tween decks are used as summer tanks, sluice 
valves must be arranged to allow the oil to drain into the 
main tanks for pumping. Sometimes an independent 
pumping system is provided, but in any case provisions 
must be made for filling them. 

Engine and boiler room bilge and ballast systems will 
be retained and arranged to suit the new conditions. 
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If the ’tween deck spaces are used for cargo or coal, 
arrangements will be made for pumping them by means 
of a hand pump on the upper deck. Rose boxes will be 
fitted in each compartment with a pipe to the upper deck 
suction manifold which will be connected to the pump 
suction chamber. 

A sounding pipe will be provided in each tank and cof- 
ferdam. These pipes will be run up to a height of 12 
inches above the upper deck and be fitted with a brass- 
screwed plug, properly engraved. If desired, these pipes 
may be carried up to the shelter deck, where a deck plate 
will be fitted. ; 


STEAMING Out ARRANGEMENTS 


Arrangements must be made for steaming out the tanks 
and cofferdams for cleaning or in case of fire. This is 
best made a permanent system because a hose line may 
fail just when needed and is always a source of trouble. 
The best arrangement is to provide a special steam line 
from the boilers run along the weather deck with connec- 
tions to each tank, cofferdam and pump room through the 
deck or hatch coaming. A quick opening gate valve oper- 


al 


~ Yapor each side 
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ated by a lever will be fitted at each branch on the top 
deck, so that filling a tank with steam is only the work 
of a few seconds. 


Gas PIPES 


A copper pipe will be led from the coaming of each 
oil hatch and cofferdam hatch to a main line running 
along the upper deck. This line will be carried up each 
mast to a height clear of the running lights to form a 
gas and vapor escape, and to prevent a partial vacuum 
being formed in any tank while pumping before the 
hatches are opened up. The top of this pipe is to be 
covered with fine wire gauze. 


VENTILATION 


Each side of the cofferdams will be ventilated by a cowl 
ventilator covered with fine wire gauze to prevent fire. 
These ventilators must be arranged to act both as a down- 
take and up-take. 

The pump rooms will be ventilated as noted under that 
heading. 
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The tunnel will be ventilated through the access trunks, 
the foremost one being fitted with down-take cowl and 
after one with an up-take cowl. 

The forward and after dry holds will be ventilated by 
the ordinary means, and the ‘tween decks alongside of the 
expansion trunk, if used as coal bunkers, must also be 
fitted with ventilators. In this case a down-take ventilator 


will be fitted at the forward end of each compartment 
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Since these additions will test the total capacity of the 
machine, a duplicate generator should be installed. 

All wire should be carried in conduits to the weather 
and distributed from there along the deck in watertight 
conduits. No fuses or switches should be fitted below 
the deck except in the accommodation spaces. No parts 
liable to spark are to be fitted in the pump rooms or in 
any other spaces where fumes are apt to collect. Clusters 
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Fig. 19.—Arrangement of Auxiliary Pump in Forward Part of Ship 


and an up-take at the after end. These ventilators must 
in all cases be capable of battening down watertight. 

In a shelter deck vessel it is very advisable to build gas- 
tight trunks around the oil hatches on the upper deck. In 
this way the entire shelter “tween decks are kept clear of 
dangerous gases. This ‘tween decks space outside of the 
trunks will be ventilated by the ventilators as already 
fitted in the vessel. This space outside of the trunks can 
be used for coal on long voyages. 


Exvectric Licurs 
If a dynamo is not already installed in the vessel, one 
of ample capacity should be installed. Only continuous 
current machines are permitted in oil boats. The old sys- 
tem will have to be rearranged and new additions added. 


and portables will be supplied for uses around and in 
the oil tanks and cofferdams. Terminals for these will 
be provided in well-ventilated spaces. 

In a shelter deck vessel where gas-tight trunks are 
fitted in the shelter ‘tween decks, permanent lights will 
have to be installed in the spaces outside of these trunks. 

Permanent lights in the pump rooms and tunnel will be 
enclosed in glass globes and wired guards. 


TESTING 


Each tank, pump room and cofferdam will be tested by 
a head of water as prescribed by Lloyds. 

It will be advisable to fill the tanks with water ballast 
and run the vessel at sea for at least six hours. In this 
way the tunnel and cofferdam bulkheads would be tested 
under actual sea conditions. 

Only such spaces as used for oil fuel need be calibrated. 
This is done by filling the tanks from tanks of known 
capacity. Curves will be plotted showing the capacity of 
the tank at any given sounding, and in this way accurate 
figures for fuel consumption are obtained. 


Economy Talks » 
“Old Scotch” 


*“ Watch Sour Pistons!” 


In our last number I paid my respects to our old friend 
“brass,” but the joke is on me, I'll have to admit. Shortly 
after I wrote it 1 went out on the trial trip of a new ves- 
sel, and the lack of a little brass nearly got us into 
serious trouble. The throttle valve was made of cast 
steel, and the valve stem, of course, was of wrought steel. 
At the end of the full speed trial it became necessary to 
slow down by shutting off the throttle. Try our best, we 
couldn’t turn the 24-inch hand wheel, not even with the 
additional leverage of a big monkey wrench on the rim of 
the hand wheel worked by two husky men. Nothing doing 
—no open, no shut! 

Of course we had to work into the dock by putting a 
man in the upper fireroom, who opened and closed the 
main stop valve in arder to answer the bells from the 
bridge. When the engine was cooled down another at- 
tempt failed to turn the “durned” thing. Still nothing 
doing. We finally had to take off the throttle valve cover 
and take the valve disk, stem and cover up to the machine 
shop. Even with the facilities there that blooming stem 
wouldn't turn one way or the other. Asa last resort we 
cut off the 134-inch stem close up to the stuffing box and 
then drilled it out. What had happened, you will naturally 
ask? 

The answer is simple. The stuffing box was cast of steel 
with the cover, and the guide was bored out almost to a 
fit. Some hard scale from the inside of the casting had 
worked in between the stuffing box guide and the valve 
stem, with the result that the wrought steel stem working 
on the cast steel guide with a few flinty chips or scale for 
a lubricant had galled. It was easily remedied, of course, 
by boring out the steel guide and fitting a small neck 
bushing of brass, so that now we have a new wrought 
steel valve stem working on the brass bushing, and a 
child can turn the hand wheel—all of which shows that 
some brass is mighty good in some places about an engine. 

Of course the man who designed the valve knew that 
steel does not work well on steel, but it was one of those 
thousands of little details about marine machinery which, 
unfortunately, he had overlooked. ; 


An old Scotch shipmate of mine used to say: 


“Tron on iron works vera fine, 
But steel on steel works nae so weel,” 


and that brings up a branch of marine economy that I 
have somehow overlooked, and that is the keeping of pis- 
tons tight. Of course steam cylinders always have been 
and always will be made of cast iron. Pistons nowadays 
are made generally of cast steel, and, as everyone knows, 
that material does not work very well on cast iron, so we 
have to use cast iron packing rings to keep the pistons 
tight. 

But even so, do they keep them tight? I'll venture to 
say that about half of all steam pistons leak to a greater 
or less extent, and there’s where many a dollar is wasted. 


A besetting fault of nearly all marine engineers is that 
they do not test their engines often enough to detect 
leakage of this kind. Putting on the indicator and tak- 
ing a few cards is too much trouble, they say. Of course 
that will detect large leakages, but a much quicker way 
is to put the piston on the top of the stroke, turn steam 
on and then open the bottom indicator cock or cylinder 
drain. If there is any leakage of steam by the piston it 
is bound to show up in this. test, and, believe me, it will 
show up in a great many instances. Some engineers will 
argue that it does not make much difference, anyhow, as 
what leaks through the high-pressure piston will do some 
work in the intermediate, and so on. But suppose your 
low-pressure piston leaks; or suppose, as is often the case, 
all your pistons leak? In the auxiliaries the leaks are 
sometimes pretty bad, but they do not amount to so much, 
on account of the smaller quantity of steam that is used 
in them. 

Now I do not propose to say that I know of any par- 
ticular kind of piston packing that will keep them abso- 
lutely tight. There are probably a dozen different patented 
devices for packing pistons, some of them very efficient, 
some of them not very good. In any event it pays to 
watch them, and as soon as they begin to leak put in new 
ones. I know one tugboat that has a 10-inch high-pres- 
sure cylinder where an ordinary snap ring was used for 
packing purposes. It simply would not keep the steam 
from blowing through, so as a last resort the chief engi- 
neer tried the experiment of using a solid cast iron pis- 
ton and cutting four water grooves in the rim for water 
packing, the cylinder condensation providing the water. 
This kind of a piston keeps almost absolutely tight for a 
period of two years. At the end of that time the old 
piston is thrown in the scrap heap and a new piston of the 
same kind is fitted. The cost of the new piston is only 
$18 (3/15/0) and you can bet that it pays for itself in 
a short time right at the coal pile. For larger cylinders 
there does not seem to be anything much better than the 
old-style packing rings set out by little springs. The 
trouble with these is that the rings will wear down and 
the springs will lose their elasticity. It therefore pays 
at intervals to peen out the rings and to have the springs 
reset and retempered. If you do not believe there is 
economy in keeping pistons tight, just test some of your 
own; if they blow through, stop the leakage as much as 
you can and then watch your coal pile. 

When you ride around in the subway these days some 
one is always shouting “Watch your step!’ When you 
get aboard your ship some one ought to shout “Watch 
your pistons!” 


Yours for economy, 


bbe destet 
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Questions and Answers for Marine Engineers 


Inquiries of General Interest Regarding Marine Engineer= 
ing and Shipbuilding will be Answered in this Department 


CONDUCTED BY H. 


This department is maintained for the service of prac- 
tical marine engineers, draftsmen and shipbuilders. All 
imquiries should bear the name and address of the writer. 
Anonymous communications will not be considered. The 
identity of the writer, however, will not be disclosed un- 
less the editor is given permission to do so. Indicator 
cards taken from marine engines will be carefully ana- 
lyzed, the defects pointed out, and the horsepower calcu- 
lated, provided complete data are sent with the cards. 


Effect of Slipping of Eccentric 


Q.—Why does an engine speed up when the eccentric slips? 
; E. E. 
A.—If an eccentric slips when an engine is running, it 


decreases the angular advance. Decreasing the angular 
advance delays the valve events, and until the slipping is 
large the predominating effect is that of delayed cut-off 
with consequent increased revolutions. 


Calorific Values of Coal and Oil 


Q.—What are fair calorific values of American coal and oil? 
®, Ad 
A.—Values customarily taken for general comparisons 


are 14,000 B. T. U. per pound for coal and 19,000 B. T. U. 
per pound for oil, but individual grades of each vary 
largely. Coal Rom different parts of the United States 
varies from 10,200 to 15,950 (tests of United States Geo- 
logical Survey, 1904-1906). American oils run about as 
follows (from Marine Steam, published by the Babcock & 
Wilcox Company, New York): 


Mexicantant tania trees 17,500 
Californiantey ae eee ee 18,700 
fins chi aeer ae CMAN AS Dawe eee 19,00¢ 


Size, Speed and Fuel Consumption of 600=Horsepower 


Diesel Engine 


Q.—Can you give me approximate overall dimensions and weight of a 
Diesel engine to produce 600 brake horsepower? Also at what revolu- 
tions per minute would it run and what should be expected for its fuel 
consumption ? Isl, 1D, & 


A.—A two-cycle marine Diesel engine put out by the 
Maschinenfabrik Augsburg-Nurnberg (M. A. N.) Com- 
pany, and listed as one of their “light” type has the fol- 
lowing dimensions: 


Leman Overall sosoacc ts spate doe eatnbaron ea 15 feet 9 inches 
\Wvavelin Onreireullig Gaedain ddiho Gd dodcedoooes 3 feet 11% inches 
Height necessary for dismantling........ 6 feet 11 inches 
Depthenecessanysbelowsshatlreeer ener I foot 8 inches 
Revolution Sipe tminint ten meter een eee 450 


Brake horsepower 
Fuel consumption, approximately, 
0.5 pound per brake horsepower 
Total amount, approximately, 
21,000 pounds per horsepower 
This type of engine is used largely for submarines, gun- 
boats, ete. A similar engine of their “heavy” 


type, as 
used in tugs, etc., weighs about 120 pounds per brake 
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horsepower, as against 35 pounds per brake horsepower 
for the engine described above. The heavy type has a 
slightly better fuel consumption. 


Book on Diesel Engines 


Can you give me the name of a good book on Diesel engines? 
STUDENT, 


A.—‘Diesel Engines for Land and Marine Work,” by 
A. P. Chalkley, published by A. P. Constable & Co., Lon- 
don, and in this country by D. Van Nostrand, 25 Park 
Place, New York. 


QO. 


The Otto Cycle 


Q.—What is the Otto cycle? Is it any different from the ordinary 
four-stroke cycle of a Diesel engine? Moror. 


A.—The Otto cycle is the four-stroke cycle (1) admis- 
sion of charge, (2) compression, (3) explosion and ex- 
pansion, (4) exhaust of burned charge. The Diesel cycle, 
however, differs slightly from it in that the early part of 
the third stroke is the injection and combustion of the 
fuel, and the rest of this stroke is the normal expansion 
of the oxidized charge. The expansion or third stroke 
line of the two cycle engine might be compared to the 
expansion lines of two indicator diagrams from steam 
engines; one with an extremely short cut-off correspond- 
ing to the Otto cycle, and the other with a longer cut-off 
corresponding to the Diesel engine cycle. 


Temperature of Stack Gases 


O.—(1) With six single-ended Scotch marine boilers, 190 pounds 
steam pressure, oil for fuel, would you consider 600 degrees F. tem- 
perature of stack gases good practice? (2) Would it be more economi- 
cal to bring temperature of stack gases down, say to 400 degrees F. or 
500 degrees F., by retarding in the tubes more? (3) Would there be any 
danger of dropping a furnace crown in consequence? (4) What would 
be the safe, lowest temperature of stack gases you would recommend, 
not to take draft into consideration, or assuming that the Seer ECO 


A.—(1) Yes, 600 degrees F. is very good stack tem- 
perature for natural draft. 

(2) Provided the chemical composition of the fue 
gases is not changed disadvantageously, any reduction in 
stack temperature which may be made is a gain, as less 
heat is thrown into the air. It might be possible to bring 
the stack temperature to 500 degrees, but I think it doubt- 
ful if a temperature as low as 400 degrees could be ob- 
tained in this installation without attendant undesirable 
features. 

(3) Probably not, but this question cannot be definitely 
answered without a study of the drawings of the boiler 
and uptake. 

(4) 450 to 500 degrees F. There is a theoretical dis- 
cussion based upon the difference in density between the 
heated air and the cold air which leads to the general 
conclusion that the best natural draft occurs in chimneys 

25 


when the absolute temperature of the hot gases is 

12 
of the surrounding atmosphere. This takes no account of 
the increase of draft due to the aspirating effect of the 
chimney top and other important effects, but is interesting 


and gives us some information. To take a specific case, 
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if the air were at 60 degrees F. the absolute temperature 
corresponding would be equal to 60 degrees + 460 degrees 
= 520 degrees absolute. 

25 

520 X —— = 1,085 degrees absolute = 625 degrees F. 
12 
Experience from actual trials seems to indicate that for 

natural draft, stack temperatures of from 600 degrees to 
700 degrees I. are acceptable and temperatures 450 de- 
grees to 550 degrees F. for forced draft and small tube 
conditions. Higher temperatures are frequently found 
when the grates are forced to high rates of combustion or 
large capacity oil burners are used. 


Equivalent Evaporation 


_Q.—Will you please explain what is meant by ‘equivalent evapora- 
tion’”’ ? BS M: 


A.—If there are two exactly similar boilers, one oper- 
ating at 250 pounds pressure and the other at 70 pounds 
pressure and burning the same fuel, the boiler with 250 
pounds pressure will evaporate less water per pound of 
coal than the 70-pound boiler, simply because more heat is 
required to vaporize a pound of water at 250 pounds pres- 
sure than at 70 pounds. Obviously, it would be unfair to 
quote boiler performances in terms of evaporation which 
did not take account of the pressure and quality of the 
steam delivered. This led to the custom of reducing all 
test evaporations to a common standard known as “‘equiva- 
lent evaporation from and at 212 degrees,” which is the 
amount of water which would be evaporated at atmos- 
pheric pressure from feed water at 212 degrees by the 
B. T. U. used to evaporate one pound under the actual con- 
ditions. 

For example, the boiler operating at 70 pounds pressure 
generates steam with a total heat of r + g* = 286.2 + 
896.8 = 1,183 B. T. U. If we consider the feed tempera- 
ture was 100 degrees F., then the feed water had a heat 
contents of g = 68, so that the net B. T. U. put into each 
pound of water to vaporize it into steam was 1,183 — 68 = 
1,115 B. T. U. Ina similar way for steam to be formed 
at atmospheric pressure from feed water at 212 degrees 
requires 969.7 B. T. U. (r = 212 degrees), therefore 

1,115.0 


= GO 
969.7 

is the factor by which the actual evaporation of the boiler 
at 70 pounds pressure should be multiplied to reduce it to 
the “equivalent evaporation from and at 212 degrees.” 
For the 250 pounds boiler using feed at the same tempera- 
ture (100 degrees) this factor is 1.169. (For table of 
these factors for a wide range of pressures and feed tem- 
peratures, see Kent’s Handbook, page 875 et seq.) 


Air Vessel on Pump Suction Line—Number of Coils in 
Safety Valve Spring 


Q.—What are the advantages of having an air vessel on the suction 
pipe line of a pump the same as on the delivery? And what would 
be the best position in which to place such an air vessel? We have a 
pump which does “‘general service’? and has already broken its suction 
pipe away from one of the flanges, owing, probably, to the excessive 
jarring and vibration which take place when we are pumping on the 
ash ejector. 

Please give a simple illustration showing how to determine the num- 
ber of effective coils in a safety valve spring. 


A.—In pumps which have long suction lines it is quite 
as essential to fit an air vessel on the suction line as on 
the delivery, but great care should be taken to properly 


* 7 —=heat of vaporization 
q = heat of liquid 
Steam Properties from Peabody’s Tables at Pres. = 70 + 14.7 = 84.7. 
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locate it. It should be placed near the pump and so that 
it forms a continuation of the straight length of suction 
line. The action of the pump causes rapid changes in the 
velocity and there is apt to result a serious water hammer 
unless this precaution is taken. Your reason for the 
breaking of the suction pipe at the flanges is probably 
correct. 

There are several forms of spring formule, depending 
upon what items are considered as known. For the in- 
stance given there would probably be known the dimen- 
sions of the spring wire, load and material, and for that 
case the following formula would probably be used as the 
movement of the loaded point is usually one of the major 
elements of the design. The formule for this case follow: 


TA IRE XC IL 
= for springs made of wire of rectangular 
bh (be +h) C cross section 
and 
BD IRC XC IL 
0 = for springs made of wire of circular cross sec- 


wal GC tion 
The letters have the following significance: 
5 = displacement of point (in inches) when load is 
applied, 
L = load in pounds, 
R=radius of spring, 
X = total length of wire forming spring (not length 
of spring), 
b and h=sides of rectangular spring wire in inches, 
d= diameter of round spring wire in inches, 
C =shearing modolus of elasticity. 
Example—Suppose we wish to know how many turns 


of 34-inch diameter round steel wire will be necessary, if 
rolled into a spring of 2-inch diameter to support a load of 
10,000 pounds on a deflection of 2 inches. For steel of 
this sort, C = 12,600,000; therefore 


BOI XC IL 
— 
7 d*C 
Se) 
32 X I X X X 10,000 
2= 
71 
™ < —— X 12,600,000 
256 
and 


X = 68.6 inches. mae 
Each coil is 27 inches long, so the number of coils is 


68.6 
— = 10.9. 
Qu 


CorrEcTION.—In the answer to the question regarding 
the stresses in expansion bends of steam lines, published 
on page 314 of our July issue, it is stated that the straight 
pipe will increase in length 48 X 12 X .0000065 & 310 = 
1.61 inches. There is a typographical inversion of figures 
in the result given. Instead of 1.61, it should be 1.16, 
which is the figure used a few lines below in the answer. 


SHIPBUILDING IN CANADA.—The Department of Marine 
and Fisheries of Canada, in its report on shipbuilding in 
Canada during 1914, gives a total new tonnage of 43,340, 
the largest figure in fourteen years. Over half of this 
tonnage was built in the province of Ontario. 


Members OF INVENTIONS Boarp.—The names of four 
members of the proposed advisory board on naval inven- 
tions for the United States Navy have been announced. 
Those selected by the American Society of Mechanical 
Engineers are Spencer Miller, of New York, and W. L. R. 
Emmet, of Schenectady, N. Y. The Society of Automo- 
bile Engineers has chosen Howard E. Coffin and Andrew 
L. Riker, past presidents of the society. 


Letters from Marine Engineers 


Discussion of the Design and Handling of Marine Engines, 
Boilers and Auxiliaries— Breakdowns at Sea and Repairs 


This department is open to all readers of the magazine 
for the discussion of affairs in the engine room. All let- 
ters published are paid for at regular rates. Your ideas 
or experiences will be mutually helpful and interesting to 
other engineers. Write your letter now. 


Design of Spare Propellers 

A British steamship was towed into Bermuda a few 
weeks ago with her tail shaft broken and the propeller 
gone. The vessel was towed a distance of about 1,100 
miles, which meant not only a loss of time te both towing 
and towed vessels, but a heavy bill for towage to be taken 
care of by the underwriters. The accident happened in 
moderate weather, and conditions were favorable for 
“tripping” the vessel at sea and for withdrawing the 
broken shaft and replacing it with a spare shaft and pro- 
peller, but as assistance was offered a few hours after the 
breakdown it was considered advisable to accept it. 

The spare propeller which was carried on deck was a 
regulation four-bladed solid cast iron one, 18 feet in diam- 
eter and of considerable weight. It would have been neces- 
sary to have removed the propeller from its location di- 
rectly aft of the mainmast to a point further aft, a dis- 
tance of probably 65 feet, and then to have lowered it over 
side in a convenient location for fitting it on to the tail 
shaft. The ordinary derrick and gear of tramp steamers 
is usually not sufficiently strong to handle safely such a 
large weight, and, aside from the probable loss of the pro- 
peller, should the gear give way a serious accident to the 
crew, and possibly death, might accompany such an ac- 
cident. 

For convenience of handling, easily and safely, under 
the ever-present difficulties in performing work of this 
nature at sea, why not adopt a sectional, two-bladed pro- 
peller for the spare? This would consist of a boss and 
two blades, each piece easily handled without special rig- 
ging and for all practical purposes just as efficient as the 
ordinary four-bladed wheel. The diameter and pitch 
would be similar to that of the four-bladed wheel, and 
probably 75 percent of the surface could be provided for 
in the two blades. -While this may cause a slightly in- 
creased “vibration,” yet it would only be for a compara- 
tively short time, as vessels are invariably dry docked at 
the first convenient port. 

W. BLACKBURN SMITH, 
Official Marine Surveyor, Bermuda. 


Fire-Room Emergency Escape 

The sinking of the Titanic, with her frightful toll of 
life, caused nations and peoples to pause and consider what 
steps could be taken to insure greater safety for those 
“who go down to the sea in ships.” This awakening took 
the form of national and international safety-at-sea con- 
gresses, resolutions by civic bodies, boards of trade and 
chambers of commerce. It gave rise to articles in the 
daily press, in shipping and trade journals, to discussions 
in engineering and technical societies, and to the publica- 
tion of books describing the “unsinkable Titanic.” 

The greatest good, by far, resulted from the delibera- 
tions of official congresses, and frem such of their recom- 
mendations as have been given the force of law or execu- 
tive order by the various maritime nations. These recom- 
mendations dealt chiefly with stability, watertight integ- 


rity, Capacity and availability of lifeboats and their proper 
handling, and were intended to protect the passengers 
from the fury of the waves. 

Scarcely a recommendation, suggestion or admiralty 
order took into account the safety of those hard-working 
members of the crew who are imprisoned below in the 
firerooms and engine rooms, and who, being out of sight 
are out of mind, but without whom the five-day passage 
of the Atlantic is impossible. It seems to have been for- 
gotten that these men with their officers are daily and 
hourly exposed to the danger of escaping steam from a 
ruptured pipe or damaged boiler. Neither did the: dis- 
cussions or safety orders take into account the fact that 
as safety for passengers is secured by greater subdivision 
and unpierced bulkheads the chances of firemen avoiding 
injury from escaping steam is correspondingly reduced. 

In the United States navy only, so far as is known to the 
writer, were any steps taken to provide firemen with bet- 
ter chances for escape in case of boiler damage or steam- 
pipe rupture. On the New York and Texas, the two latest 
dreadnoughts commissioned, the naval constructor pro- 
vided inclined vertical trunks leading direct. from the 
fireroom floor plates to the gun deck level. There is one 
of these trunks on each side of each fireroom, each com- 
municating with the fireroom by means of a full-size ship 
standard door above the floor plate level. This trunk 
and its door is shown in “A” in the illustration. 

These trunks were considered necessary on ships that 
have communicating doors through bulkheads separating 
adjacent machinery compartments. Naturally these doors 
afford means for men to escape frem one compartment to 
another without the necessity of climbing up in the path 
of the steam flow. How much more necessary will be real 
emergency escapes in the case of vessels where the bulk- 
heads are unpierced, or are only pierced for standard man- 
holes! 

This construction, if not already an accomplished fact, 
is likely to be brought about as a result of such investiga- 
tions as followed the Titanic disaster, and from the expe- 
riences of the great war now waging in Europe. If proof 
be needed to show the necessity for emergency escapes 
and to emphasize the inadequacy of the inclined trunk as 
now fitted in certain men-of-war, the accident on the 
U.S. S. Salem at Progresso, Mexico, last fall furnishes it. 

The Salem, a scout cruiser, is equipped with Fore River 
boilers and engined with Curtis turbines. Her boilers are 
arranged four in each of three watertight firerooms. 
There is no communicating door between firerooms. The 
bunkers are outboard of and adjacent to the firerooms, 
one bunker abreast each boiler, approximately. The bulk- 
head between the fireroom and bunkers is pierced for a 
standard watertight door. There is no means of escape 
from the fireroom except through the roof of the fireroom 
or into adjacent bunkers, or possibly into double bottoms 
under the fireroom bilge, if there should be time. 

While backing at full speed coming to anchor at Pro- 
gresso, Mexico, the steam and water was hauled out of 
No. 1 boiler so rapidly that the inexperienced crew per- 
mitted, or rather failed, to prevent low water, which re- 
sulted in pulling some four or five tubes out of the tube 
sheet of the steam drum. The inswinging furnace doors 
held, but the ashpan doors gave way, so that fire, ashes 
and steam blew out near the floor plate level, filling fire- 
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Protective Deck 
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SEPTEMBER, IQI5 


SECTION 


PLAN 


Protective Deck 


Conn. to. Compressed Air Main 


Conn. 4a Firemain 


ELEVATION 
Fire-Room Escape Trunk 


’ 


General Arrangement of Fire- 
Room Escape Trunk, with Wa- 


ter Seal 


SECTION 


Peabody Type 


412 


room with steam and noxious gases. Some of the men in 
attempting to escape up through the fireroom sprung the 
cover of the escape hatch in the roof of the fireroom, 
relieving the air pressure in the fireroom, thereby increas- 
ing the escape of steam into the fireroom. 

Before the men who were in the open fireroom could 
get over the port side and pass into coal bunkers on the 
uninjured side of the vessel, two men were fatally burned. 
One coal passer was in the bunker abreast No. 1 boiler, 
the bunker door being open. Notwithstanding the fact 
that the bunker was otherwise closed, so that no chimney 
effect was produced, still the steam rushed into this open 
bunker space in such volume and with such velocity that 
the man was scalded to death in the forward end of the 
bunker where he was shoveling coal. 

The fact that steam flowed promptly into the empty 
space of this bunker through a door of the same size and 
located at the same level as the door to the escape trunks 
on the New York and Texas shows conclusively that with 
the draft induced by the chimney effect of the vertical in- 
clined trunk it would invite disaster in a real emergency. 
Men would enter it in the frantic endeavor to escape, but 
the steam, at a considerable velocity, would scald men 
well up the ladder so that they would tumble on those be- 
low and a veritable death trap would result. 

The two men who were in the open fireroom undoubt- 
edly could have escaped fatal burns if they might have 
dropped into a tank of water on their own side of the 
fireroom and moved through the water (an effectual steam 
seal) to the far and safe side of the bulkhead separating 
the fireroom from the escape trunk. 

An emergency escape for permitting men in a compart- 
ment to reach a point of safety, while at the same time 
preventing steam or other gases from following, has been 
developed largely through the efforts of Mr. Ernest H. 
Peabody, chief engineer of the Babcock & Wilcox Com- 
pany. This device, as applied to the present escapes on 
the battleships New York and Texas, will be readily un- 
derstood from the illustrations. 

In view of Secretary Daniels’ well-known interest in 
the welfare of the enlisted men, and of his recent deter- 
mination to create an Advisory Board of Invention under 
the Navy Department, INTERNATIONAL Marine EncrI- 
NEERING presents this invention on its merits, believing it 
will offer greater safety to the crews of both naval and 
other vessels than has heretofore been provided, feeling 
assured that the Navy Department will lead in the “Safety 
First” crusade. 


Explosives of the Engineer’s Department 


Would you be willing to sit on a high explosive shell or 
on a submarine mine and peacefully smoke your pipe, or 
would you allow one of your men to do it? I think you 
would hardly do either, yet, dangerous as this seems, there 
would not be very much danger to the smoker, because 
in both cases the explosive is well protected and must be 
detonated by special means. A little flame or a few 
sparks around it would be quite harmless. 

But while the very suggestion of the use of a high 
explosive shell for a smoking seat seems preposterous and 
sounds like an attempt to commit suicide, many of you 
are doing and allowing others to do much more dangerous 
things around your steam pipes and boilers. By this I 
mean that you are working around live steam, under high- 
pressure, under conditions that would make a packer of 
high explosives quit the job, because he would find it too 
dangerous for him. 

The presence of steam, at pressures from 125 to 265 
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pounds, in steam lines and boilers, in many places sepa- 
rated from the operator by only a thin gasket held between 
two flanged and bolted surfaces, ought to contain a suf- 
ficient element of danger to satisfy even the most fool- 
hardy. That it does not is conclusively shown by the over- 
powering desire that so many men (and even some engi- 
neers) seem to have to work at every joint that shows signs 
of leakage or failure. If this desire to work were expressed 
when the steam was turned off the line, it would be quite 
commendable, but, working as they do with full pressure 
on shows that the operators are either foolhardy or igno- 
rant of the great danger to which they are subjected. 

The most usual place for leakage to occur on board ship 
is at a flanged joint. In practically all such cases the 
flanges are secured together by ordinary commercial bolts. 
Any person can easily understand that flange bolts must 
be under a considerable stress when well set up, especially 
when pressure is on the line. The metal of these bolts 
may be of poor quality; very few of us are in a position 
to know just how good the metal of any particular lot of 
bolts was when installed. Many bolts may have been 
cracked and have rusted badly in these cracks. Some 
may have the threads practically stripped, while in others 
the whole bolt may be badly rusted. In nine cases out of 
ten the workman does not know the condition of the bolt 
when he puts his wrench on it. 

If the bolt carries away or the threads strip, what is 
going to happen? Usually not very much, I am glad to 
say; but there are grave possibilities, as has been repeat- 
edly demonstrated by many serious burns and scalds re- 
ceived by men at this work. If there are more than three 
bolts in the flange, the only damage will probably be a 
piece of the gasket blown out at the point where the 
broken bolt occurs, but if there are three or less, the flange 
may open quite badly, releasing a jet of steam and scald- 
ing water. Since the operator will probably be on the 
side on which he is making repairs, he stands a very good 
chance of getting badly burned, especially about the hands 
and face. 

The possibilities (and probabilities) of accident are not 
limited to the case of a flanged joint as just described; 
instead of this, they extend to all parts of steam machin- 
ery. The danger from small galvanized iron pipes with 
screwed unions and couplings is very real. It is not an 
uncommon thing for such a pipe to break completely off 
in the threads when a particularly strenuous effort is made 
to set up on it. 

Of course the greatest of all such dangers lies in the 
attempts frequently made to set up on a manhole plate 
when the boiler is steaming. Except in case of emergency 
this is absolutely inexcusable, as the accidental breaking of 
a dog, nut or stud may cause the death of everyone in 
the fireroom. In every such case the pressure should be 
taken off the boiler before attempting repairs. 

The writer realizes that it is necessary to carefully fol- 
low up newly made joints as the pressure comes on them, 
but not after the pressure is fully on. It is only when — 
working with such a joint as that made on a cylinder head, 
where there are a great many holding bolts, that setting 
up can be done with impunity. 

Some object to allowing the pressure to be removed 
from a boiler before working on it on the plea that it 
takes too much time and is too expensive. It cannot be 
denied that it does take time, is expensive, and may be 
the cause of great inconvenience, but nevertheless it is 
worth while in the end. 

The writer has found that, when working with boilers, 
it pays to warm up the boiler and follow up the newly 
made joints as soon as the job is finished, rather than to 
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wait until the boiler is needed and then find several gas- 
kets leaking. Warming up is done in a Scotch boiler by 
using the hydrokineters and circulating the water with a 
spare feed pump. The temperature will soon reach the 
boiling point and some steam pressure can be obtained 
in this manner. If the gaskets are all well followed up 
and all prove to be tight, there is very little chance that 
they will give trouble when fires are lighted for service. 
It is surprising to see what a little difference in the coal 
consumption will be made by carrying out this process oa 
one boiler. The difference is hardly noticeable. 

The same process is carried out in a watertube boiler by 
using a very light fire. The whole operation can be done 
in two or three hours, and if it is necessary that the boiler 
shall be ready for service without fail at a set time, it 
will be found to pay in the long run. 

The writer would not say that steam joints should never 
be set up while under steam, but he desires to say that it 
should only be done in case of some reasonable necessity, 
and even then in a very circumspect manner and with the 
greatest of caution. W. W. B. 


Some of the Most Common Troubles 
with the Marine Gas Engine and 
Suggestions for Determining 
and Remedying the 

Same : 


While it is almost impossible for one to enumerate all 
of the conditions which will interfere with the efficiency 
of a marine gasoline (petrol) engine, it is the writer’s pur- 
pose in this discussion to consider the most common causes 
of trouble and-give practical suggestions for determining 
and remedying same. To the expert much of the matter 
presented may seem superfluous and elementary, yet it is 
believed that it will be of interest and benefit to the average 
reader who is interested in the gas engine for marine 
propulsion. 

The first point to be considered is the amount of com- 
pression obtainable in the engine cylinder, for upon this 
depends the successful and economical operation of the 
engine. Different fuels require different compression 
pressures, the average compression of an engine using 
gasoline (petrol) being between 65 and 70 pounds per 
square inch, while for an engine using kerosene (paraffin) 
should be in the neighborhood of 50 pounds. The amount 
of compression may be determined by inserting a pressure 
gage in the spark plug or priming cup opening and turning 
the engine over briskly by hand. 

In cases where the compression is found to be too little 
and it is positively known that no compression leaks exist, 
the following methods are available for increasing same: 

(a) Adding liners between the connecting rod brasses. 

(b) Fitting a longer connecting rod. 

(c) Lowering the position of the piston pin in the pis- 
ton. 

(d) Fastening plates to the top of the piston or under 
side of the cylinder head. 

(e) Decreasing the gasket between the cylinder and 
cylinder head, or between the upper crank case and bed 
plate. 

It is upon the fit of the piston and rings, more especially 
the latter, that compression mainly depends. The piston 
should fit the cylinder bore with but little looseness, the 


general practice being to allow about .005 inch clearance ' 


at the top and about .003 inch at the bottom. The piston 
rings should possess sufficient elasticity or springiness to 
press uniformly against the cylinder walls, and should be 
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so located in the piston that no two joints come in line 
with each other. The rings should slide freely in their 
grooves, but should have no perceptible side movement. 

The importance of having the compression exactly right 
should not be overlooked, and it is therefore essential that 
the engine be tested frequently for leaks. This test may 
be made by turning the engine over against compression 
and holding it at that point where compression is at its 
maximum. Should there be any leakage, the effort neces- 
sary to hold the engine in this position will gradually 
decrease. For multiple cylinder engines this procedure 
should be followed on each individual cylinder, the com- 
pression being relieved on all cylinders except the one 
under test. 

While the engine is running, compression leakage at any 
accessible part, such as the cylinder head joint, spark plug, 
ete., may be determined by squirting a little lubricating 
oil around the place where the examination for leakage 
is to be made, and if a leak exists bubbles will appear in 
the oil. 

A dark discoloration along the outer circumference of 
both piston and rings is a positive sign that the hot gases 
of combustion have been leaking by them and steps should 
be taken immediately to locate and remedy the trouble. 

Often it will be found that the rings are stuck, due to 
a gummy deposit in the grooves caused by excessive lubri- 
cation or a poor grade of lubricating oil. If such is found 
to be the case, they should be first loosened by soaking in 
kerosene (parafin), carefully removed and the grooves 
thoroughly cleaned of all deposit. To remove a piston 
ring, three pieces of tin or sheet brass about 3g or /% inch 
wide by 6 inches long should be provided. By slipping one 
piece under each end of the ring and one under the middle, 
the ring can easily be removed. 

Examine the rings to see whether they possess sufficient 
elasticity to function properly. A weak ring may some- 
times be improved by lightly peening it on its inner sur- 
face, the outer surface resting on a hard, smooth founda- 
tion. This operation, which tends to expand the ring and 
cause it to press harder against the cylinder walls, must 
be carefully performed, due to the fact that the rings are 
generally made of cast iron, which is very easily broken. 
If the piston rings work around in their grooves so that 
their joints come in line, compression leakage is very 
liable to result. To avoid this trouble, fasten the rings in 
their proper location by means of small pins, taking care 
that these pins are securely held in the piston and are of 
ample size, so as not to shear off. 

Shiny spots at the joint and diametrically opposite indi- 
cate that the ring does not fit the cylinder bore properly. 
In manufacturing piston rings they are made slightly larger 
than the cylinder bore and then split in order that they 
may enter the cylinder. After being split the ring should 
be pressed together and the outer surface turned or ground 
to a true circle, otherwise they will assume an elliptical 
form when placed in the cylinder and not fit the bore 
properly. Perfect fitting rings should show bright all 
around the outer circumference. 

A piston that is worn will permit the charge to leak 
past and thereby cause a loss of power. When worn to 
a considerable degree, the piston will make a slapping 
noise against the cylinder bore. In this case the only 
remedy is to fit a new piston. In replacing a piston in a 
cylinder having its head cast integral, care must be taken 
not to slide it in too far, as there is danger of the top. ring 
sliding past the counter-bore, or the enlarged diameter of 
the combustion chamber. If this happens, the ring wil 
instantly expand over the edge and prevent the piston 
from being returned to its proper position. 

Should compression leakage be traced to the piston, the 
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trouble, if caused by the rings being stuck, can often be 
overcome by pouring about half a cup of kerosene (par- 
affin) into the cylinder through the spark plug opening 
or priming cup and allowing it to stand for several hours. 
The kerosene (paraffin) cuts and dissolves the gummy 
deposits and allows the rings to move freely. After the 
rings have been freed in this manner, rinse out the cylin- 
der with more kerosene (paraffin) and well lubricate it 
before again starting the engine. 

A cylinder that is scored or scratched, or one that is 
worn out of round, is often the cause of lost power and 
overheating. A scored cylinder may be the result of 
overheating, broken piston rings or a loose piston pin. 
In cases where the scoring is only slight, a small quantity 
of graphite mixed with the lubricating oil and fed to the 
cylinder will fill in the scratches and make the cylinder 
bore perfectly smooth. If this procedure should not prove 
satisfactory, regrind the cylinder and fit new rings in the 
piston. When the cylinder is found to be worn out of 
round or to be deeply scored, the only remedy is to rebore 
it and fit a new piston of larger diameter. 

Compression leakage can often be traced to the joint 
between the cylinder and cylinder head, and if this trouble 
cannot be remedied by tightening up the studs that hold 
the head in place a new gasket must be provided. This 
gasket should be about 1/32 inch thick and of a material 
that will withstand a high degree of heat as well as 
pressure. 

In removing a cylinder head for the purpose of fitting 
a new gasket, do not hammer it or insert a chisel between 
it and the cylinder. After removing all the connections 
and the nuts that fasten the head in place, turn the engine 
over against compression and the pressure will loosen the 
head and make its removal easy. Carefully scrape the 
bearing surfaces of both cylinder and head of all traces 
of the old gasket. Cut the new gasket, taking care that 
. it does not project into the cylinder and that there is suf- 
ficient clearance around the stud holes to prevent it from 
buckling and thereby preventing the head from seating 
evenly. Coat the surface of the gasket that comes in con- 
tact with the cylinder head with a mixture of tallow and 
flake graphite. This will prevent the gasket from sticking 
to the head and permit of its removal without destroying 
the gasket. When the head is in place, first tighten up all 
the nuts with the fingers; then, using a wrench, tighten 
up each nut a trifle at a time, going around the cylinder 
three or four times and exerting the same pull for each 
nut until they are all as tight as it is possible to get them. 
Never apply full pressure to one nut before the others 
have been tightened, as such a procedure will tilt the head 
and make a perfect seating impossible. After the engine 
has started and thoroughly warmed up, go over the nuts 
again and tighten them up still further. 

In the case of the two-cycle engine, loss of power can 
often be attributed to a leaky crank case, due to defective 
gaskets or worn crankshaft bearings. Remedy this trouble 
without delay, for it must be borne in mind that no two- 
cycle engine can operate efficiently unless the crank case is 
absolutely tight. The amount of crank case compression 
should be in the neighborhood of six pounds per square 
inch. 

The valves and their operating mechanism are a prolific 
cause of compression leakage, and particular attention 
should therefore be paid to these parts. For efficient oper- 
ation the valves and valve seats should be perfectly smooth 
and free from grooves or pitting. Often a particle of car- 
bon or grit will lodge between the valve and its seat and 
prevent the valve from seating properly. This can usu- 
ally be dislodged by rotating the valve on its seat. The 
intense heat in the cylinder and the action of the gases 
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on the valves not only causes them to warp, but also 
causes the seating surfaces to become rough and pitted, 
thereby causing compression leakage and loss of power. 
The most trouble in this respect is due to the exhaust 
valves, which are surrounded by hot gases during the 
exhaust stroke. 

Leaky inlet valves are usually indicated by back- firing 
or explosions in the carburetor and intake manifold, hie 
to the flame leaking through the valve and igniting the 
fresh mixture in the intake. Leaky exhaust valves will 
cause misfiring or loud explosions at the exhaust outlet, 
due to part of the combustible mixture escaping through 
the valve into the exhaust pipe and being ignited by the 
succeeding exhaust of the engine. 

Valves which are found to be worn or pitted should 
be ground without delay, otherwise the trouble will soon 
increase to such an extent that the only remedy will be 
the fitting of new valves. To regrind a valve, first lift it 
from its seat and apply a mixture of lubricating oil and 
fine emery, or any good valve-grinding compound, to the 
seating surfaces. Now replace the valve and, applying 
just enough pressure to insure contact between the two 
seating surfaces, rotate the valve back and forth, lifting 
it from its seat occasionally to prevent grooving and to 
redistribute the abrasive. When both valve and seat 
present a smooth, even surface the grinding is complete, 
but for accuracy the following test should be made: 
Spread a little Prussian blue over the valve seat, return 
the valve and, applying a slight pressure, give it a fraction 
of a turn. If the surfaces have been perfectly ground 
the blue will show uniformly spread over the seat, other- 
wise bare places denoting high spots will be seen. When 
grinding valves in place on an engine, take care to pre- 
vent any of the grinding compound from gaining access 
to the cylinder bore by stuffing up all openings with waste. 
After grinding, wash the valves, valve stems and guides 
with kerosene (paraffin) in order to remove all traces. 
of the grinding compound, which, if permitted to remain, 
would cause wear and cutting. - 

Weak or broken valve springs will prevent the valves 
from seating properly. Weak springs, which have lost 
their temper due to excessive heat, may be detected when 
the engine is running by inserting the end of a screw 
driver in the spring and pressing it against the collar on 
the valve stem. This increases the tension of the spring, 
and if the engine now operates better it is a sign that 
the spring is too weak to function properly and should 
therefore be replaced. 

When the valves are closed there should be a clearance 
between the valve stems and their operating mechanisms, 
for if these parts were continually in contact the valves 
would not be able to seat properly and leakage would be 
the result. The amount of clearance depends on the size 
of the engine and varies from the thickness of a visiting 
card for small engines to about % inch for large engines. 
Wear on the valve seats and regrinding decrease the 
clearance, and care must therefore be taken to keep it the 
same as it was when the engine was new. 

Excessive cooling of the cylinder walls is another 
cause of lost power, due to the fact that a great amount 
of heat which otherwise would be transformed into me- 
chanical energy is absorbed by the cool walls. Regulate 
the volume of water delivered to the jackets so that the 
temperature of the discharge will be in the neighborhood 
of 140 degrees F. Insufficient cooling will cause rapid 
wear of the cylinder and piston rings, due to the excessive 
heat destroying the lubricating oil. 

Faulty carburetion will greatly reduce the power and 
efficiency of the best engine built. It is essential that the 
mixture be exactly correct, neither too rich nor too lean, 
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for in either case loss of power and irregular operation 
will be the result. A mixture that is too rich is indicated 
by the engine gradually slowing down or misfiring badly 
with black smoke issuing from the exhaust outlet, while 
a lean mixture is indicated by the engine back-firing and 
coming to a sudden stop. 

If the above trouble is noted when the engine is running 
at low speed, see that the air valve is seating lightly but 
firmly and regulate the amount of fuel by means of the 
needle valve. If the trouble is noted at high speed and 
the carburetor has been properly adjusted for low speed, 
increase or decrease the tension on the air valve spring 
as the occasion may require—i.e., if the mixture is too 
rich, decrease the tension, and if too lean, increase the 
tension. If this does not remedy matters, it will be neces- 
sary to regulate the fuel by means of a slight adjustment 
to the needle valve. Endeavor to maké all adjustments 
for high speed by means of the air valve, for any change 
in the needle valve will interfere with the low speed 
adjustment. 

There are numerous types of carburetors on the market, 
but for marine purposes the float feed type is generally 
used. With this type of carburetor the most probable 
cause of imperfect carburetion is the failure to maintain 
the proper level of fuel in the float chamber and conse- 
quently at the spray nozzle. Ii the level is too high, the 
mixture will be too rich, and if too low, the mixture will 
be too lean. This trouble may be caused by particles of 
dirt lodging between the float controlled valve and its 
seat, thereby preventing the valve from seating properly 
and allowing too much fuel to enter the float chamber, or 
it may so constrict the opening as to prevent sufficient fuel 
from entering. Often it will be found that the float has 
become heavier by absorbing the liquid fuel, in which case 
too much fuel will be admitted to the float chamber. If 
a particle of dirt lodges in the spray nozzle it will prevent 

the passage of sufficient fuel to insure proper mixture. Air 
~ leaks between the carburetor and the engine are to be 
avoided, as the air will dilute the mixture and cause loss 
of power. 

The ignition system is more susceptible of derangement 
than any other part of the engine, and is perhaps the great- 
est source of trouble to the average motor boat owner. 
Troubles are indicated by the same symptoms as are 
troubles with the carburetion system, and for this reason 
it is sometimes very difficult to determine which system 
is at fault. 

When the engine has been operating irregularly or mis- 
firing, look first to the source of energy, if a battery sys- 
tem is employed. Go over the wiring and see that there 
are no broken leads or loose connections. Examine the 
timer for defects and make sure that no short-circuits 
exist. If, in addition to misfiring, the engine occasionally 
back-fires and it is known that the trouble is not due to 
faulty carburetion, examine the timer and vibrator adjust- 
ment or the magneto contact points. Misfiring will also 
be caused by spark plugs having broken insulation or too 
wide spark gaps, the latter cause being particularly notice- 
able when high tension magnetos are used. 

Loss of power will be caused by weak batteries and un- 
derspeeded or dirty magnetos, or by running the engine 
with the spark retarded or advanced too far. Ifa dry bat- 
tery is used, test each cell separately and if any are found 
to be weak or exhausted, replace with new ones. For ef- 
ficient operation a dry cell should show not less than six 
amperes. A storage battery that shows loss of capacity 
should be carefully examined. This may be caused by 
insufficient or impure electrolyte, sulphated plates, sedi- 
ment in the bottom of the cells, or short circuits in or 
between the cells. For testing dry batteries an ammeter 
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is preferable, but for storage batteries a volt-meter must 
be used. 

A spark that is retarded too far will not ignite the mix- 
ture until after the piston has completed part of its power 
stroke; consequently combustion will be slower, due to 
the decrease in compression, and a great amount of heat 
that would otherwise be transformed into mechanical 
energy is lost through the cylinder water jackets. In ad- 
dition to lost power, a retarded spark will cause overheat- 
ing and back-firing. A thumping or pounding sound in 
the cylinder is an indication that the spark is advanced 
too far. 

Dirty spark plugs are the most frequent cause of mis- 
firing, and for this reason they should be frequently ex- 
amined and cleaned. Plugs with cracked or oil-soaked 
insulators should be replaced. See that the sparking points 
are not too widely separated. For batteries the gap should 
be 1/32 inch, while for high tension magnetos it should 
be about 1/64 inch. 

Improper vibrator adjustment is the cause of much 
trouble and expense, as it uses up the batteries and wastes 
fuel. Adjust vibrator by first setting the spring rather 
stiff and running the engine at full speed until it is thor- 
oughly warmed up. Then slowly and gradually decrease 
the tension of the spring until the engine begins to mis- 
fire, at which time slowly increase the tension until mis- 
firing stops and the correct adjustment will be the result. 
The vibrator contact points should be kept clean and 
smooth. 

The question of lubrication should be given the utmost 
consideration, for without efficient lubrication the best of 
engines work badly and will soon be worn out. The chief 
aim of all lubrication is to prevent an immediate metallic 
contact of parts that glide upon each other, and by intro- 
ducing a film of oil between them, friction is diminished 
and the heat carried off better. 

In regard to the lubrication of the cylinder there are 
special points to be considered, for it must be remembered 
that the cylinder walls stand alternately in communication 
with the piston and the hot gases of combustion. The 
greatest care, therefore, should be taken in the selection 
of the cylinder oil, and nothing but mineral oils capable 
of withstanding the excessive heat should ever be used. 
Never use machine oil or steam engine cylinder oil, as 
they are of low fire test and will burn instantly, leaving 
a deposit in the cylinder. 

The lubricating oil must be free from acids and other 
constituents, such as sulphur, which attack the surfaces 
and cause damage. If the lubricating oil which drops from 
the cylinder is of a brown and dirty color, it is a sign 
that something is amiss. Lubricating oil may be tested 
for free acid by inserting a piece of litmus paper in the 
oil. The presence of acid is denoted by the paper turning 
red. For the lubrication of bearings any good grade of 
acid free oil can be used. 

Excessive lubrication or a poor grade of lubricating 
oil will result in the formation of carbon deposits in the 
cylinder and combustion chamber. This carbon is to be 
found in two forms, one being soft like soot and the other 
hard like coke. The soft carbon mixes with the gummy 
residue of the lubricating oil and clogs the piston ring 
grooves, thereby causing the rings to stick. It also fouls 
the spark plugs and causes short,circuits. Particles of the 
hard carbon, which usually form at the hottest part of the 
engine, often become incandescent when the engine is 
working under a heayy load and, by igniting the incoming 
charge, cause back-firing. Yellow or blue smoke at the 
exhaust outlet indicates that too much lubricating oil is 
being fed to the cylinders. 


Norfolk, Va. J. B. Saver. 


Marine Articles in the Engineering Press 


Overcoming the Cracking of Pistons in Diesel Engines— 


Evolution of the Oil Tank 


Cracked and Seized Pistons on Diesel Engines——This 
article consists of a full abstract of the remarks of Mr. 
George E. Windeler, chief engineer of Messrs. Mirrlees, 
Bickerton & Day, Ltd., given at a meeting of the Diesel 
Engine Users’ Association, at which the subject of 
cracked and seized pistons was discussed. These remarks 
are based entirely on investigations carried out by the 
firm with which Mr. Windeler is associated. In the inter- 
nal combustion engine, especially of the Diesel type, 
everything possible is done to keep down the temperature 
of the cylinder liner, cylinder cover; exhaust valves and 
exhaust passages which are in contact with the fuel or 
gases. Special attention has, therefore, to be paid to 
water cooling arrangements to insure that the circulation 
is thorough and that no air or steam pocketing is likely 
to occur. Particular care should also be paid to the ar- 
rangements to prevent short circuiting in the water cir- 
culation. In the case of the investigations made, it was 
found that the major portion of the defects that had arisen 
on cylinder covers and pistons were due to serious deposits 
having been allowed to form in the water spaces of the 
cylinder covers and on the cylinder liners. These deposits 
were not formed while the engine was working, but after 
it was shut down. To remedy this, engine users are ad- 
vised where the circulating water is known to be of a 
considerable hardness, to run water through the water 
spaces for some time after the engine has been shut down. 
Where the piston is not water-cooled the heat units which 
have been absorbed by the piston crown must be trans- 
mitted through the body of the piston to the cylinder liner. 
The piston must, therefore, be designed to accomplish this 
result, as well as to provide for the transmission of the load 
applied to the piston crown to the crosshead pin without 
causing distortion of the piston. The recent practice has, 
therefore, been adopted of constructing the piston in twe 
portions. Thé upper portion is secured to the main body 
of the piston by six or eight square-necked studs, the sup- 
port to the crown of the piston top being obtained by 
throwing out a conical cylindrical chamber, which not 
only gives an equal distribution of stresses from the load 
on the piston crown, but also forms another lane by which 
the heat units can reach the body of the piston for trans- 
mission to the water spaces. It also permits of uniform 
expansion. This design has several advantages, one being 
that different qualities of material may be used for the 
upper portion of the piston and the lower. Furthermore, 
should any cracks develop, it is comparatively simple and 
inexpensive to replace the top. Experiments have proved 
that cast iron containing high percentages of phosphorus 
is most unreliable for pistons, and further investigations 
established the fact that the elimination of phosphorus 
would, to a large extent, remove the difficulty of cracks 
developing. It was found that almost invariably the seiz- 
ures of pistons were due to heating of the piston pin and 
its bearing, and that these seizures take place almost im- 
mediately after starting up. The opinion was formed that 
when an engine has been set to work and shut down the 
heat stored in the piston body flows downwards and tends 
to evaporate the oil in the top end-bearing, with the re- 
sult that when the engine starts up again this particular 
bearing is not amply supplied with lubricating oil and 
seizures take place. By fitting a hand lubricating pump 
by means of which lubricating oil under pressure can be 
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pumped to all the bearings, including the piston pin bear- 
ing, while the engine is being barred around into its start- 
ing position before being started up and again by running 
circulating water through the engine after shutting down 
this difficulty is minimized. 9 illustrations. 1,600 words. 
—Engineering, July 16. 


The Automobile Torpedo.—A brief résumé is given of 
a most instructive memoir on the automobile torpedo, pub- 
lished in Le Génie Civil of June 26. Attention is first 
directed to the history of the torpedo, and then the article 
is confined to a description of the Whitehead torpedo. 
The Whitehead torpedo as now made consists of the fol- 
lowing six parts: (1) The striker and detonator, (2) the 
explosive chamber, (3) the compressed air reservoir, (4) 
the machinery chamber, (5) the aft flotation chamber, and 
(6) the tail portion which carries the propellers and rud- 
ders. These various devices are fully illustrated and de- 
scribed and the operation of the torpedo is explained. 8 
illustrations. 3,400 words—The Engineer, July 23. 


Calculation of Top Girder of a Suction Dredge. (Cen- 
tinuation of article published June 9 and reviewed in our 
August issue.)—On the strength of the main diagram the 
author shows that a complete moment curve can be con- 
structed for the load of each longitudinal section, eight 
in all, or four right and four left analagous ones, each 
with eight ordinates at the center of section and nine or- 
dinates at supporting points. By adding in the form of 
a table all the corresponding points, a total moment curve 
is found from which the stress per square inch of section 
can be found by the relation to the moment of resistance 
of the longitudinal girder. From this total moment curve 
the author deducts the supporting loads at each transverse 
beam either directly or by integration of the shear and 
moment curves, and, in relation to the moment of resist- 
ance of the transverse beams, fiads the stress. The results 
from the example worked out are given in tabular form. 
6 illustrations. 2 tables. 2,300 words—Schiffbau, June 
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Calculation of the Top Girder of a Suction Dredge 
(Conclusion of above) .—It is pointed out that the stresses 
upon the longitudinal girder and transverse beams are 
nowhere excessive. This was due partly to the choice of 
the support of the transverse beams, as a much higher 
strain would have been experienced in them if they had 
been rigidly held at the ends instead of being only sup- 
ported with a corresponding lower strain in the main 
longitudinal girder. Attention is also directed to the wide 
leeway that a designer has in this way, as well as by a 
choice of variable ratio between the moments of inertia 
of the girder and beams. A special case is considered 
where the beams have stanchions down to a center ver- 
tical keelson of the ship, of which the elastic deformation 
is established with resulting change in the forces deflect- 
ing beams and girder. In an appendix a quite detailed 
account is given of the graphical method used. The de- 
flections and their originating forces are represented in 
diagrammatical form by ellipses of elasticity which may 
be constructed for any part or weight of girders or 
beams, and combined into total ellipses from which the 
varying deflections of the points of, say, a curved beam ~ 
can be found. After discussing the case of a beam rigidly 
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held at one end, the author points out in a general way 
that ellipses of elasticity can be combined in the same 
manner as ellipses of moments of inertia, clearly indi- 
cating in detail the way in which the deflecting forces 
and their variations were found in the main diagram of 
the longitudinal girder. 14 illustrations. 4,900 words.— 


Schiffbau, July 14. 


Experimental Methods of the German Government 
Model Tank, Berlin. (Continuation of article published 
May 12 and 26 and reviewed in our August issue.)—In 
this instalment the author shows that for ships exerting a 
towing pull the race augment and wake gain at the varying 
speeds in question are more or less constant, which leads 
to convenient formulas for propeller efficiericy and, what 
the author calls, slip constant, power constant and towing 
efficiency constant. From the recorded results deductions 
can be made for six cases: increased towing pull; in- 
creased speed; same load at variable speeds; different 
diameters of propeller; deduction of diameter, slip, horse- 
power and pull from propeller efficiency. Numerical ex- 
amples for the six cases are worked out, and the results 
recorded give full insight into the problem of selecting an 
efficient tug for a given task, leaving only modifications to 
be determined by financial and commercial considerations 
of cost and installation. The next chapter is devoted to 
propeller efficiency pure and simple, based upon runs with 
the propeller model without the hull. The thrust, tor- 
sional moment and efficiency are determined and recorded 
for different slips. As an example, an application is made 
to a twin-screw tug considering the race augment and 
wake gain. The next chapter deals with propeller experi- 
ments constituting a logical development from variable 
factors of pitch and area ratios. 7 illustrations. 5,400 
words.—Schiffbau, June 26. 


Experimental Methods of the German Government 
Model Tank, Berlin (Continuation of above).—This arti- 
cle takes up a series of twenty propellers, four each of 
varying pitch ratio in five groups of varying area ratios. 
The results are compiled in the form of diagrams from 
which selections can be made for a propeller to cover 
given conditions. Two premises are considered: either 
the diameter is given or the revolutions are given, and 
an example is worked out for a twin screw motor boat 
of which the effective horsepower curve is given for pro- 
gressive speeds. The first case with a given propeller 
diameter is again further elaborated by also assuming 
a fixed pitch ratio of 1. Another example is given for a 
twin screw tug as well as for a single screw tug under 
altered conditions of slips up to 80 percent and area ratios 
up to 60 percent in changing the factors in four combina- 
tions which in the form of a table show all the important 
results, with the conclusion for the special conditions that 
under a towing pull of 4,400 pounds at a speed of nearly 
three knots, a small pitch ratio, a large diameter and twin 
screws prove the most desirable. 5 illustrations. Two 
tables. 3,800 words.—Schiffbau, July 14. 


The Evolution of the Oil Tank Ship—By. Herbert Bar- 
ringer. Although there is no written history of the ear- 
liest bulk oil carrier, the Chinese Newchwang junk, which 
was fitted with an expansion trunk and was originally 
built for the carriage of water in bulk, but afterwards 
used for oil, must be among the earliest examples of this 
class of vessel. There is also a record that special in- 
structions were issued as to the carriage of oil up the 
Volga about the year 1723, and in 1754 the Persians col- 
lected oil on Holy Island (near Baku) and conveyed it 
in sailing vessels, evidently in bulk. These early examples 
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of bulk oil carriage were not much improved until 1875, 
when the first organized attempt to transport petroleum 
without the use of tanks or barrels was made by Nobel on 
the Caspian. In 1878 the first steamship, the Zoroaster, 
was adapted for carrying oil in bulk. The tanks in this 
vessel were cylindrical in form. The steps by which the 
present tanker has been evolved are briefly as follows: 
(1) The introduction of longitudinal and transverse bulk- 
heads, (2) the fitting of expaasion trunkways, (3) the 
provision of cofferdams forward and aft of the cargo 
tanks, (4) the carriage of oil direct to the skin of the 
vessel without the use of independent tanks, (5) the abo- 
lition of the cellular water ballast double bottom below the 
cargo tanks, (6) the building of pump rooms extending 
the whole breadth of the vessel and carried down to the 
bottom plating of the ship and up to the upper deck, (7) 
the fitting of compound hatches in order to deal with the 
carriage of other cargoes than liquid ones, (8) the perfec- 
tion and elaboration of pumping arrangements, (9) the 
fitting of mechanical ventilation to tanks, (10) the fitting 
of steam heating coils in the cargo tanks, and (11) the 
introduction of liquid fuel in place of coal. Brief descrip- 
tions of types of vessels representing various periods in 
the development of the present-day oil tank steamship are 
given. It is pointed out that under present circumstances 
the steam engine is still the most reliable propelling ma- 
chinery for this type of vessel, although it is conceded that 
eventually, when mechanical difficulties have been over- 
come, the internal combustion engine in some form will, 
to a great extent, displace the steam engine in tank vessels. 
2,000 words.—The Shipbuilder, July. 


The Large Steam Collier Rose Castle—A description 
of one of the latest large steam colliers, built by Messrs. 
Short Bros., Ltd., of Sunderland, to the order of the 
Rose Castle Steamship Company, Ltd., Liverpool, for the 
coal trade between Sidney, C. B., and Montreal. The 
vessel is an Isherwood-framed, single-decked steamer with 
poop, two short bridges and topgallant forecastle, with the 
propelling machinery placed amidships. A cellular double 
bottom used for water ballast and fresh water extends 
the full length and, in addition, fore-and-aft peaks and 
wing tanks are provided for ballast when the ship is in 
light trim. There are seven transverse watertight bulk- 
heads and one steel cross bunker bulkhead. The cargo 
space is divided into five holds. The length of the vessel 
overall is 470 feet; between perpendiculars, 455 feet; 
breadth, extreme, 58 feet; the depth, molded, 33 feet 9 
inches; underdeck tonnage, 6,893.85; gross tonnage, 
7,545.78; net tonnage, 4,351.28; load draft, 25 feet 6 
inches; load deadweight, 11,220 tons; capacity of cargo 
holds, 548,316 cubic feet; total water ballast capacity, 
3,404 tons; bunker capacity, 1,032 tons. There are ten 
main hatches, two derricks being fitted to each hatch 
worked by ten 7-inch by 10-inch and two 8-inch by 12-inch 
steam winches, by which it is expected that the vessel 
when in service will load a full cargo of coal in six hours 
and discharge it by grabs in about the same time. Propul- 
sion is by one set of triple expansion engines with cyl- 
inders 28%, 47 and 79 inches diameter by 54 inches stroke. 
supplied with steam by three Scotch boilers 16 feet 1% 
inches diameter by 12 feet feet long, fitted with Howden’s 
forced draft and working at 180 pounds per square inch. 
When developing 3,500 indicated horsepower, the vessel is 
expected*to average 10% knots. 4 illustrations. 1,400 


words.—The Shipbuilder, July. 


Shipbuilding and General Marine News 


Contracts for New Ships—Marine Terminal Improvements— 


Recent Launchings—Improved Appliances—Personal 


During the month several additional orders for large oil 
tank steamships have been placed in American shipyards, 
bringing the total deadweight tonnage of oil tankers now 
under construction in this country close up to 300,000 tons 
as against over 200,000 tons recorded last month. In ad- 
dition to the orders mentioned below the William Cramp 
& Sons Ship & Engine Building Company, Philadelphia, 
Pa., has received an order for two large oil tankers, one 
a 10,000-ton ship for the Sun Oil Company, Marcus Hook, 


Pa., and the other for the Union Oil Company, San Fran- 


cisco, Cal. 

Another important feature of the orders placed during 
the month is a contract for two steam colliers placed with 
the New York Shipbuilding Company, Camden, N. J., one 
of which will be the largest collier ever built in the United 
States for merchant service. 

On account of the rush of orders placed in the Atlantic 
shipyards, filling them up to capacity for months to come, 
the New York & Cuba Mail Steamship Company (Ward 
Line), which has been in the market for some time for a 
6,000-ton steamship for the New York and West Indies 
service, was obliged to place the order for this ship on the 
Pacific coast in order to insure delivery within reasonable 
time. The Seattle Construction & Dry Dock Company, 
Seattle, Wash., secured the order. 


Recent Shipbuilding Contracts 

The Harlan & Hollingsworth Corporation, Wilmington, 
Del., has received a contract from the Standard Oil Com- 
pany, New York, for two tank steamers, each to be 425 
feet long and to cost about $500,000 (£102,500). 

The Harlan & Hollingsworth Corporation has received 
a contract from the Wilson Line, Philadelphia, Pa. ( Phila- 
delphia & Wilmington Steamboat Company), to build a 
passenger steamer 192 feet long, to cost about $250,000 
(£51,250). 

The Newport News Shipbuilding & Dry Dock Company, 
Newport News, Va., has received a contract from the 
Standard Oil Company of New Jersey, Bayonne, N. J., 
to build two tank steamers about 500 feet long. 

The Union Iron Works, San Francisco, Cal., has re- 
ceived a contract from the Standard Oil Company of 
New York for an oil tank steamship 440 feet long, to cost 
over $1,000,0c0 (£205,000). 

The Wm. Cramp Ship & Engine Building Company, 
Philadelphia, Pa., has a contract from the Florida East 
Coast Railway Company, St. Augustine, Fla., to build a 
steel car ferry which is to be a duplicate of the one which 
this company built for these owners last year. 

The Fore River Shipbuilding Corporation, Quincy, 
Mass., has received a contract to build a transport for the 
Argentine Republic. 

The Slidell Dry Dock & Shipbuilding Company, Slidell, 
La., has received a contract from the Mobile Coal Com- 
pany, Mobile, Ala., to build six barges. 

The Collingwood Shipbuilding Company, Ltd., Colling- 
wood, Ont., Canada, has booked an order for two oil 
tank steamships, 250 feet long, 43 feet beam and 18 feet 
molded depth to the main deck, for Canadian owners. 
These ships will be equipped for service either on the 
Great Lakes or on the ocean and will have a continuous 
expansion trunk 7 feet 6 inches high running practically 
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the whole length. In each ship there are ten main oil 
tanks and four lubricating oil tanks, also an oil tank 
bunker in addition to a coal bunker, as the vessels will be 
arranged so that either system of fuel can be adopted. 
The pump room is located forward of No. 1 tank and a 
small hatch is situated immediately forward of this. Be- 
tween the first and second tank there is a cofferdam ar- 
ranged so that gasoline (petrol) can be carried in the two 
foremost tanks while crude oil can be carried in the re- 
mainder, or vice versa. The propelling machinery con- 
sists of triple expansion engines and Scotch boilers de- 
signed to give the vessels a speed of about 8 knots. The 
pumping installation and piping is being given special 
consideration in order that the cargo may be discharged 
in a very short space of time; separate pumps and piping 
will be installed tor taking care of the lubricating oil. 
Both ships will be delivered at the opening of navigation 
next year and both will be built to Lloyd’s highest class. 


Shipbuilding Contracts Pending 


It is reported that W. R. Grace & Company, Hanover 
Square, New York, will soon receive bids for the con- 
struction of a steel steamer to cost about $800,000 
(£164,000). 

Plans for the six torpedo boat destroyers authorized by 
the last Congress have been perfected, and bids for their 
construction will be opened on October 6. These destroy- 
ers will have a maximum speed of 30 knots, will displace 
1,135 tons and will be 310 feet long. 


Shipyard Improvements 


It is stated that the Maryland Steel Company, Sparrows 
Point, Md., has let, or is about to let, contracts for im- 
provements to cost approximately $1,000,000 (£205,000), 
including a new ways to be 700 feet long, a new machine 
shop, an extension to the boiler shop and other improve- 
ments. 

The Hanlon Dry Dock & Shipbuilding Company, San 
Francisco, Cal., is building a new dry dock and shipbulid- 
ing plant on the Oakland inner harbor. It is reported that 
this dock will have a capacity of 3,500 tons. The new 
plant will have equipment for shipbuilding and ship repair 
work. 

It is reported in Savannah, Ga., that a large shipbuild- 
ing plant will be built in that city. A bill has been intro- 
duced in the Georgia Legislature upon the passage of 
which the building of the plant is said to depend. 


Marine Terminal Projects 


The Baldwin Locomotive Works, Philadelphia, Pa., is 
said to have made application for permission to build a 
large pier on the Delaware River at the foot of the com- 
pany’s property at Eddystone. 

The city of Dunedin, Fla., will vote on September 4 on 
bonds to construct a pier. 

The Savannah Dock & Warehouse Company has been 
organized at Savannah, Ga., with a capital of $100,000 
(£20,500) to erect wharves, docks, etc. 

The city of Savannah, Ga., will erect a municipal pier 
and warehouse. Nisbet Wingfield is city engineer. 


SEPTEMBER, IQI5 


INTERNATIONAL MARINE ENGINEERING 


419 


United States Destroyer Tender Melville, Recently Completed by the New York Shipbuilding Company, Camden, N. J., 


Department. 


Horton & Horton, Houston, Tex., have received a con- 
tract from the city of Houston to construct a wharf, cot- 
ton sheds, etc., at a cost of about $139,000 (£28,500). 

The Houston Terminal Warehouse Company, Houston 
Tex., will soon build a dock. 

Tne city of Orange, Tex., has voted $325,000 (£66, a 
in bonds for the construction of wharves and docks. 


The Carolina Pier Company has been organized at Wil-_ 


mington, N. C., to build a pier. 
dent. 

Charles R. Forbes, chairman of the Board of Harbor 
Commissioners, Honolulu, T. H., will receive bids on Sep- 
tember 22 for the construction of several reinforced con- 
crete piers. 

The Georgia Contracting Company, Augusta, Ga., wil! 
build a reinforced concrete wharf and warehouse for the 
city of Augusta. 

Charles Campbell, city engineer, St. Joseph, Mo., is 
having plans prepared for the construction of a dock. 

The Standard Oil Company of New Jersey, Bayonne, 
N. J., will, so it is reported, build a dock at Bayonne. 


W. A. McGowan is presi- 


New Barge Line Incorporated 


The Gulf Export & Transportation Company, capital- 
ized at $100,000 (£20,500), all of which is stated to be 
paid up, has been organized at Beaumont, Tex., to conduct 
a barge line to be operated between Beaumont and Tam- 
pico, Mexico. W. A. Boyie, of Tampico, is president of 
the organization; C. Christofferson, of Beaumont, is vice- 
president, and W. E. Sprouse, of Houston, is secretary- 
treasurer and will be manager of the Beaumont office. 
Three barges are under construction at Pensacola, Fla., 
and the Pilot, a 150-foot vessel, has been acquired and has 
been fitted for burning oil. 


for the Navy 


Propelling Machinery Consists of Parsons Turbines, Driving Through Westinghouse Reduction Gear 


Another Side Launching on the Great 
Lakes 


Side launchings are universal on the Great Lakes, due 
to the fact that the shipyards are generally located within 
the harbors of large ports or on adjacent rivers, and con- 
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Launching of Car Ferry Ontario No. 2 by Polson Iron Works, Ltd., 
Toronto, April 3, 1915 


sequently, due to the limited space available, end launch- 
ing is out of question. In this manner the steel twin-screw 
car ferry Ontario No 2, was launched at the yards of 
the Polson Iron Works, Ltd., Toronto, on April 3. 

This ferry is of the shelter deck typ2, 318 feet long and 
54 feet beam, and is built with solid plate floors and extra 
heavy scantlings. She is equipped with transverse and 
longitudinal bulkheads and has a gross tonnage of 5,400. 
Plymouth manila ropes 3 inches and 5 inches ir. diameter 
were used for launching triggers sh mooring lines. 

Ontario No. 2 will have a capacity of thirty loaded cars 
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and a thousand passengers and will connect the Grand 
Trunk and Buffalo, Rochester and Pittsburgh railroads 
between Cobourg, Ont., and Charlotte, N. Y. 


New Motor Ship Lara 


Although to some considerable extent the manufacture 
of war materials is delaying the progress of motor ship 
construction, particularly in England, there are several 
European Diesel engine concerns that are very busy, 
among whom are the Werkspoor Company, of Amster- 
dam, and the most recent vessel that they have equipped 
with motor power is the Lara, while the Werkspoor-Diesel 
ships Siberg, Utrecht and Boelongan will shortly be sent 
out from their works for their trials. 

The Lara is a small tanker that has just been built for 
the Anglo-Saxon Petroleum Company, and makes the 
eighth Werkspoor, four-cycle engined boat that this im- 
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Diesel engines of the same make, which turn at 100 to 125 
revolutions per minute, according to the power. 

In America it is generally thought that high-powered 
marine Diesel engines are more expensive than domestic 
built steam engines and boilers, but the contrary is the real 
position, and the makers of the engine of the Lara can 
deliver such engines at their works at prices from 30 to 
40 percent lower. 


Motor Ship Gallia 


At the time she was built, early last year, the motor ship 
Gallia, illustrated on the opposite page, was the highest 
powered motor vessel in which hot bulb engines of the 
Bolinders type had been installed. Since then other vessels 
have been built in which the power equals or exceeds that 
of the Gallia. 

The Gallia was built in Holland as an oil tank vessel 


Werkspoor-Diesel-Engined Oil Tanker Lara, Recently Built for the Anglo-Saxon Petroleum Company 


portant oil concern has taken delivery of during the six 
years since they first ordered the Vulcanus, a 1,000-ton 
deadweight capacity Werkspoor-engined tanker of 500 
horsepower, and which has since been in regular service, 
effecting a saving of about $11,000 (£2,250) per annum 
for her owners. The Lara is of but 875 tons deadweight 
capacity, but this is considerably more than the capacity 
of a steamship of similar dimensions; so, apart from the 
economy effected by the low fuel consumption of about 
0.3 pound per indicated horsepower, the advantage of the 
increased tonnage will be apparent to shipowners. 

Her length is 190 feet overall by 32% feet beam, 14 feet 
molded. depth and 11 feet 9 inches draft. The engine is 
a six-cylinder, four-cycle type Werkspoor Diesel of the 
directly-reversible class, developing 650 indicated horse- 
power at 175 revolutions per minute. This speed is, of 
course, considerably higher than the higher powered 


for Messrs. P. van Ommeren, of Rotterdam, and is 190 
feet long, 33 feet 6 inches beam and 18 feet depth, with 
a load draft of 16 feet 4 inches. Her deadweight carrying 
capacity is 1,630 tons and she is propelled by two 320 brake 
horsepower, four-cylinder Bolinders direct reversible en- 
gines operating at a normal speed of about 225 revolu- 
tions per minute. The motors were supplied by Messrs. 
Becker & Co., of The Hague, and Bolinders engines were 
also supplied for operating the windlass and for operating 
the air compressor and steering gear. Both of these 
auxiliary engines were of 10 brake horsepower. 

The total machinery weight is about 61 tons, and, as can. 
be seen from the photographs, the machinery installation 
occupies a comparatively small space, ziving ample room 
between the two engines. There are two separate 
silencers for each engine—one for each pair of cylinders. 
The exhaust pipes are joined and lead up through the 
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funnel. The crude oil consumption of the engines with 
the vessel running on long trips, fully loaded, at about 
eight knots speed, was .55 pound per brake horsepower 
per hour. The owners report that the engines maneuver 
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Recent Launchings 
Among the vessels launched during the last month were 
the steam collier Franklin, under construction at Camden, 
N. J., by the New York Shipbuilding Company; the goy- 
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Plans of Motor Tank Ship Gallia, 


very easily and quickly and do not race in rough weather. 
Two similar Bolinders installations have recently been 
made consisting of twin screw sets of two 320 brake horse- 
power engines each for the motor ships Drente and Lim- 
bung. ‘Another important installation of Bolinders engines 
has been made in the auxiliary yacht Belem, purchased by 
the Duke of Westminster. 


Port Engine 


Fitted with Two 320 Horsepower Bolinder Oil Engines 


ernment hydraulic hopper dredge San Pablo, which is be- 
ing built by the Baltimore Drydocks & Shipbuilding Com- 
pany, Baltimore, Md.; the torpedo boat destroyer Porter, 
at the yards of the William Cramp & Sons Ship & Engine 
Building Company, Philadelphia, Pa., and two of the ten 
submarines which the Fore River Shipbuilding Corpora- 
tion is building at Quincy, Mass., for Great Britain. 


Starboard Engine 
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ENGINEERING SPECIALTIES 


Multiple Punch with New Features 


The illustration shows a new multiple punching machine 
recently designed and built by Bertsch & Co., Cambridge 
City, Ind. It has a cored or box section frame. There 
are twenty punching units in the head, each one of which 


Multiple Punch with Special Couplings 


is gaged so that any number of punches from one to 
twenty can be either used or disengaged, as desired. © Six- 
teen of the punches were too close together for standard 
couplings; therefore special couplings were used, clearly 
shown in the cut, on which the builders are applying for 
a patent. 


Coupling for Compressed Air Hose 
The National hose coupling, manufactured by the Na- 
tional Hose Coupling Company, Peoples Gas Building, 
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National Hose Coupling 
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Chicago, Ill., has been designed to eliminate the necessity 
of special clamps to effect a grip on the ends of the hose. 
The coupling consists of a malleable iron hose socket, 
sufficiently corrugated on the inside to provide a positive 
grip when the hose is expanded by screwing into the 
socket a steel taper expander which forces the hose out- 
ward and into position. No attempt is made to contract 
the outside of the hose, but all the stress is applied from 
the inside. The hose readily enters the socket and may 
be cut and recoupled as often as required. The edge of 
the socket and the end of the expander are smoothly 
rounded to prevent injury to the hose. A single wrench 
suffices for adjusting the coupling, making the operation 
of connecting or disconnecting simple and convenient. 


Cincinnati Portable Scotch Radial Drill 


A handy tool which is in general use in machine shops, 
construction work, navy yards, arsenals and on board 
naval vessels is manufactured by the Cincinnati Electri- 
cal Tool Company, Cincinnati, Ohio, known as the “Cin- 
cinnati’ improved type portable electrical Scotch radial 
drill. Driving power is obtained from an ordinary lamp 
socket, so the tool can be used wherever electric power 
is available. 

The motor drill and the knuckle have a vertical adjust- 
ment on the upright column by means of a worm and 
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Cincinnati Portable Radial Drill 


worm wheel through a 34-inch lead screw and a horizontal 
adjustment by means of a rack on the cross arm and pin- 
ion in the knuckle. The revolving bearing in the knuckle 
which supports the cross arm has-a graduated collar, so 
that the operator can set the drill at any desired angle. 
This is done by means of the worm and worm wheel in the 
knuckle, which also prevents the motor from turning or 
dropping while adjusting it. 

The motor is of a heavy duty type, air cooled, fully 
enclosed and dirt and dust proof. It can be set at any 
angle and has a circle radius of 24 inches. It has a 1o- 
inch feed through a hand wheel with quick return. The 
hand wheel and worm box are adjustable to drill in either 
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Fig. 1—New Type Navy Boilers, Built by Charles L. Seabury & Company, Morris Heights, New York 


a horizontal or vertical position, allowing the operator 
to get into close corners. All adjustments it is claimed, 
are positive and under immediate control. The motor is 
equipped with a special type slip socket, doing away with 
the drift key and drift holes in the spindle and spindle 
bearing, preventing dirt and borings getting into them. 

This drill is made in three sizes, 14, 2 and 2%-inch 
capacities, with single and two speeds. 


New Type Navy Boiler 


The eight boilers recently purchased by the Navy De- 
partment under Navy Schedule 7865, class 141, have been 
delivered by Charles L. Seabury & Company, of Morris 
Heights, New York City, after passing every test. Four 
of these boilers are illustrated in Figs. 1 and 2. They are 
of the “Seabury” safety watertube type, designed to 
operate under 165 pounds steam pressure, though a hydro- 
static pressure of 500 pounds was successfully applied. 
The dimensions are as follows: 

Length of casing, 4 feet 3% inches; width, 4 feet 4 
inches; height, including ash pan, 5 feet 6% inches; grate 


surface, 12.5 square feet, and heating surface, 240 square 
feet. The upper or steam drums were of I5 inches out- 
side diameter, lap-welded steel plate 4% inch thick, and 
the lower or mud drums were of the same material, 85% 
inches outside diameter, and 5/16 inch thick. The gen- 
erating tubes were of I inch O. D., No. 12 B. W. G. 
of seamless drawn steel cold bent to shape. 

The boilers were fitted with flanges, in accordance with 
the Bureau of Steam Engineering Standard Flange List 
No. 8-A, and complete with fittings and casing, weighed 
each, dry, 3,800 pounds. 


Hanna Combination Yoke Riveter and Punch 

The Hanna Engineering Works, 2059 Elston Avenue, 
Chicago, Ill., has recently placed upon the market the com- 
bination yoke riveter and punch illustrated. As a riveter 
this machine is well known and is being extensively used 
in the fabrication of steel throughout the country. A de-. 
scription of a 100-ton riveter of this type appeared in the 
May issue of INTERNATIONAL MARINE ENGINEERING. The 
machine illustrated is arranged with special die and anvil 
for punching flanges of 6-inch to 10-inch channels. An 
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Fig. 2.—Four of New Type Navy Boilers Complete, With Casings and Fittings 
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auxiliary dash-pot mechanism automatically absorbs all 
shock after the die has passed through the plate. For 
punching bent ship channels, it is claimed, the machine 


Hanna Yoke Riveter and Punch 


will effect considerable savings in time and labor over the 
usual method of routing this work through the shop. 

The punch or rivet die in this machine is operated 
through the combined toggle and simple lever motion 
which is characteristic of all Hanna pneumatic riveters. 


PERSONAL MENTION 


Operating Engineers 
Alex. Rehnberg has been appointed chief engineer of 
the steamship San Marcos. 


James Lawton is chief engineer of the American- 
Hawaiian steamer Ohioan. 


G. J. Perry, of New Orleans, La., has been appointed 
first assistant engineer of the steamer Morse. 


Cyrus C. Yarter has been appointed first assistant engi- 
neer of the tug Vosephie, Schenectady, N. Y. 


D. W. Cross, of New Orleans, La., has been appointed 
first assistant engineer of the steamer Santurce. 


A. W. Baird, of New Orleans, La., has been appointed 
third assistant engineer of the steamer Mevicano. 


D. W. Grace, of New Orleans, La., has been appointed 
second assistant engineer of the steamship Santurce. 


George McCord, of New Orleans, La., has accepted the 
position as chief engineer of the steamship McDougall. 
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William Pilante, of New Orleans, La., has been ap- 
pointed second assistant engineer of the steamer Mevi- 
cano. 

Samuel J. Ryan has been appointed chief engineer of 
the tug Yosephie, engaged on barge canal work at Schen- 
ectady, N. Y. 


Henry Ryan has been appointed second assistant engi- 
need of the steamer Berkshire, of the Hudson Navigation 
Company, New York. 

Winnie Norris has been appointed first assistant engi- 
neer of the steamer Greenport, of the Hudson Navigation 
Company, New York. 

George W. Morey has been appointed chief engineer of 
the steam tug Betty, used at the State Dam on the Hud- 
son River at Troy, N. Y. 

George Mason, formerly chief engineer of the steam- 
ship San Marcos, has been appointed chief engineer of the 
steamer San Jacinto, vice George Ross, deceased. 

Chris Jadatz, first assistant engineer of the steamer 
Berkshire, of the Hudson Navigation Company, has ac- 
cepted a position at the Keeler Hotel, Albany, N. Y. 

Paul Maltias recently resigned on account of illness 
from the position of first assistant engineer of the steamer 
Greenport, of the Hudson Navigation Company, New 
York. 

James Andus has been appointed chief engineer of the 
steamer St. Johns, of the Potomac & Chesapeake Steam- 
boat Company, Washington, D. C., with James Nash as 
his assistant. 

Henry Stammell, of the tug James A. Morris, at Al- 
bany, N. Y., has been appointed chief engineer of the 
steamer William H. Kinch, of the Great Lakes Dredge & 
Dock Company. 

S. P. Hinckley is chief engineer of the steamer Pacific, 
which recently sailed from New York to Pacific ports. 
F. Daly is first, P. P. Hinckley second and E. A. Lewis 
third assistant engineer of this vessel. 

Hubert Dicks has been appointed chief engineer of the 
Lake-built steamship Arlington, now fitting out at the 
Newport News Shipbuilding & Dry Dock Company for 
the New England Coke & Coal Company, of Boston, Mass. 

George B. Langin is chief engineer of the new tug 
Mary M., employed by the Randerson Construction Com- 
pany, Albany, N. Y. This tug was formerly called the 
Chester and was recently thoroughly rebuilt at Albany, 
IN, We 
George C. Glazer, second assistant engineer of the 
United States lighthouse steamer Orchid, has been trans- 
ferred to the lighthouse steamer Laurel, succeeding H. D. 
Reilly, who has been transferred to the lighthouse steamer 
Holly. 

William Lambert is chief engineer of the steamer 
Charles H. Werner, which arrived in Washington on July 
31, under charter to run excursions to River View for the 
balance of the season. Captain John Mills is in command 
of this vessel. 

P. J. Killian, chief engineer of the government tug 
Colonel Thayer, has resigned to accept a position with 
the Great Lakes Dredge & Dock Company, Albany, N. Y. 
James Hayes has been appointed chief engineer of the 
Colonel Thayer. 

J. R. Cohen is chief engineer of the steamer El Cid, 
which recently underwent repairs at Tietjen & Lang’s 
yard, Jersey City, N. J. C. E. Davidson, W.-C. Dowe and 
W. W. Adams are first, second and third°assistant engi- 
neers respectively on this vessel. 
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George Smith, chief engineer of the steamer St. Johns, 
of the Potomac & Chesapeake Steamboat Company, 
Washington, D. C., has been transferred to the steamer 
Volunteer of the same company, to superintend the re- 
pairs occasioned by a recent fire on this vessel. 


John Carey, chief engineer of the steamship William 
H. Kinch, has been appointed first assistant engineer of 
the Berkshire, of the Hudson Navigation Company, New 
York. Mr. Carey was formerly first assistant engineer of 
the steamer C. W. Morse, of the Hudson Navigation Com- 
pany. 

M. A. Parker, formerly chief engineer of the steamer 
Peter H. Crowell, of the Crowell & Thurlow Company, 
Boston, Mass., has been appointed chief engineer of this 
company’s new steamer IV”. D. Noyes, recently built by the 
Newport News Shipbuilding & Dry Dock Company, New- 
port News, Va. 

J. H. McNamara is chief engineer of the Virginia 
oyster police steamer Phillips, which has recently been 
brought to the wharf of Messrs. Forsberg & Murray for 
extensive repairs to her boilers and machinery and to 
have new water tanks installed. Captain O. W. Hudson 
is in command of this vessel. 


L. C. Potteiger is in charge of the engine room of the 
steamer Castle, of the United States Army Engineer Ser- 
vice, which was recently sent from Washington, D. C., to 
Urbanna, Va., at the mouth of the Rappahannock River, 
where the government dike, built to protect the dredged 
channel leading into Urbanna, is being repaired. Engi- 
neer Harrison, from the office of Colonel Newcomer, en- 
gineer officer in charge of this district, is in charge of this 
work. 


Naval Architects, Consulting Engineers and Shipyard 
Officials 

Colquhoun F. Grant, for seventeen years senior assist- 
ant superintendent engineer of the Clan Line of steam- 
ships, London, has been appointed superintendent engineer 
of this line, vice Jchn Lyall, deceased. 

G. M. Bosworth has been elected chairman of the Ca- 
nadian Pacific Steamships Company, Ltd., at Montreal, 
and H. Maitland Kersey has been appointed managing di- 
rector of the company, with offices in London. 

G. B. McAlpine, for the past sixteen years employed in 
the hull drafting department of the Newport News Ship- 
building & Dry Dock Company, Newport News, Va., has 
been appointed hull inspector of the Lake Torpedo Boat 
Company, Bridgeport, Conn. 

Commander H. I. Cone, U. S. N., formerly chief of the 
Bureau of Steam Engineering and recently commander 
of the torpedo flotilla tender Dixie, was assigned on July 
27 to the Panama Canal as marine supsrintendent, suc- 
ceeding Captain Hugh Rodman, ordered home to await 
orders. 

Captain Albert Weston Grant, U. S. N., was recently 
appointed by the Secretary of the Navy as head of the 
United States submarine service. Captain Grant’s head- 
quarters are at present on the old cruiser Columbia. which 
is now the mother ship of submarines at the Philadelphia 
Navy Yard. 


Homer L. Ferguson, formerly general manager of the 
Newport News Shipbuilding & Dry Dock Companv. New- 
port News, Va., has been elected president of this com- 
pany, vice A. L. Hopkins, deceased. The following ap- 
pointments have been announced bv President Ferguson: 
F. P. Palen, assistant to the president, New York City; 
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S. L. Wood, assistant to the president, Newport News; 
W. H. Benson, assistant to the president, Newport News. 


C. C. Lacey, marine superintendent of the Great North- 
ern Pacific Steamship Company, Seattle, Wash., resigned 
his position on July t. Mr. Lacey was formerly marine 
superintendent of the Great Northern Steamship Com- 
pany at Seattle and superintended the construction of the 
Minnesota and Dakota, built for this line at New London, 
Conn., in 1904. Mr. Lacey also superintended the con- 
struction of the fast turbine passenger and freight steam- 
ers Great Northern and Northern Pacific recently built by 
William Cramp & Sons Ship & Engine Building Company, 
Philadelphia, Pa., for the Great Northern Pacific Steam- 
ship Company. 

The secretary of the British Admiralty announced on 
July 5 that Admiral of the Fleet Lord Fisher of Kilver- 
stone has been appointed chairman of the Inventions 
Board established to assist the Admiralty in coordinating 
and encouraging scientific effort in relation to the require- 
ments of the naval service. Other members appointed 
to the central committee were Sir J. J. Thomson, O. M., 
i, IR, Sug lalom, Sive C. A, JPavesome, IK, C. 1B, IF. IR, So eine 
G. T. Beilby, F. R. S. Members appointed to the panel of 
consultants which will advise the central committee in- 
cluded the following: Professor H. B. Baker, F. R. S.; 
Professor W. G. Bragg, F. R. S.; Professor H, C. Car- 
penter; Sir William Crookes, O. M., F. R. S.; W. Duddell, 
F. R. S.; Professor Percy Frankland, F. R. S.; Professor 
Bertram Hopkinson, F. R. S.; Sir Oliver Lodge, F. R. S.; 
Professor W. J. Pope, F. R. S.; Sir Ernest Rutherford, 
F. R. S.; G. Gerald Stoney, F. R. S., and Hon. R. J. Strutt, 
18, IR, Se 


OBITUARY 


Robert A. Snyder, president of the Saugerties Steam- 
boat Company, Saugerties, N. Y., died on July 27 at Sau- 
gerties, aged 79 years. Mr. Snyder was also president of 
the Saugerties Manufacturing Company, the First Na- 
tional Bank of Saugerties and other corporations. 


David A. Wasson, who has contributed many interest- 
ing articles to recent issues of INTERNATIONAL MARINE 
ENGINEERING, died recently at his home in Colorado 
Springs, Col., aged 30 years. Mr. Wasson was a grand- 
son of David Wasson, of West Brookfield, Me., a promi- 
nent shipowner and shipbuilder. The name of Wasson, 
before and during the Civil War and for years after, was 
widely known throughout the United States by shipping 
men. Before his health failed, Mr. Wasson lived at Kit- 
tery Point, Me., where his parents are still living. Mr. 
Wasson’s father is also an artist and a writer of distinc- 
tion. 


Henry Alexander Mavor, a pioneer in electric lighting 
and electrical manufacturing in England, and one of the 
founders of the firm of Mavor & Coulson, Ltd., died at 
Mauchline, Ayrshire, July 16, aged 57 vears. Mr. Mavor 
entered the electric lighting field in 1879, working under 
the direction of Mr. R. E. Compton and afterward in- 
stalled the first electric lighting plant in Glasgow, from 
which the present municipal system has grown. In later 
years Mr. Mavor gave his attention to the manufacture 
of electrical apparatus, and he secured many. patents on 
inventions relating to the electric propulsion of ships and 
carried out experiments with a 2,000-ton vessel which 
gained him wide recognition from naval architects and 
engineers. He was called into consultation in connection 
with the design and construction of the electrical propel- 
ling machinery for the U. S. collier Jupiter. 
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SELECTED MARINE PATENTS 
The publication in this column of a patent specification 
does not necessarily imply editorial commendation. 


American patents compiled by Derbert H. Decker, Esq., 
registered patent attorney, Millerton, N. Y. 


1,138,226. MARINE SPEEDOMETER. 
OF NEW LONDON, CONN. 

Claim 1.—In a marine speedometer adapted to indicate and record 
direction and speed ahead and astern by corresponding dips of a pointer 
and record diagrams, a case, an air duct in said case, a movable abut- 
ment in said duct adapted to be moved by varying air tension on oppo- 
site faces, a pointer operably connected with said movable abutment, 


CHARLES H. KENNEY, 


and thereby dipped in opposite directions to indicate respectively speed 
ahead and astern, a record tape, tape supporting means adapted to sup- 
port said tape, tape-feeding means adapted to cause a feed motion of 
said tape, a marker adapted to mark said tape, and marker-shifting means 
operably connecting said movable abutment and marker and adapted to 
move said marker synchronously and in the same direction with said 
pointer. Eleven claims. 


1,140,469. BOAT. ANDREAS P, LUNDIN, OF BAYSIDE, No Soo 
ASSIGNOR TO WELIN MARINE EQUIPMENT COMPANY, A 
CORPORATION OF NEW YORK. 

Claim 1.—A lifeboat comprising a metallic shell 
polygonal in conformation, air-tight compartments beneath 


having a well, 
the well, 


marginal and cross seats connected to the shell at the upper edge ot 


the well, a superstructure composed of rigid side and end members 
hinged to the shell and adapted to fold inwardly and means for auto- 
matically locking such side and end members when the same are moved 
into raised position. Five claims. 


1,142,530. SCREW PROPELLER. WILLIAM ROWTHORNE, OF 
SOUTHAMPTON, ENGLAND. 

Claim 1.—A screw propeller comprising blades, each having an annular, 
apertured hub-portion, of reduced thickness, and each blade having 
lateral shoulders at the hub end thereof, but not contained in the re- 
duced portion; said hub portions being superposed to make a laminated 
hub for the propeller; and said shoulders of one blade abutting shoulders 
of adjacent blades. One claim. 
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British patents compiled by G. F. Redfern & Co., char- 
tered patent agents and engineers, 15 South street, Fins- 
bury, E. C., and 10 Gray’s Inn Place, W. C., London. 


11,881/1914.. IMPROVEMENTS IN OR RELATING TO MAG- 
NETIC COMPASSES. M. B. FIELD, KELVIN; BOETOMLEY & 
BAIRD, LTD., CAMBRIDGE STREET, GLASGOW. 

The primary object of the invention is the provision of a dry card 
having all-round attributes approximating as nearly as possible to those 
of the standard ten-inch card, but comprising an index of 2 diameter of 
about seven or eight inches, so disposed that it may be used in conjune- 
tion with a lubber point or a screen bearing a lubber mark, said point 


or screen being attached to the bowl or bezel and brought into the 
immediate neighborhood of the index in such a manner that the card 
is free to tilt in relation to the bowl and vice versa without fouling 
said lubber mark or screen. A further object is to provide a sharp, truly 
circular and translucent edge to the index and so to support the latter 
that the silk threads usually employed do not underlie the degree mark- 
ings of the index, so that when illuminated from below and viewed 
from a position vertically above (as is virtually the case when the 
optical system is used) the index graduations may be plainly seen. 


15,770/1914. IMPROVED MEANS FOR RETAINING BULKHEAD 
DOORS IN THEIR OPEN POSITION. HARLAND & WOLFE, 
LTD., AND W. E. ARMSTRONG, QUEEN’S ISLAND SHIPBUILD- 
ING & ENGINEERING WORKS, BELFAST. 

This invention relates to improved means for holding a bulkhead door 
in the open position and preventing it from moving when the ship rolls. 
It is especially suitable for use with a horizontally moving.door actuated 
by means of a vertical shaft having on it a pair of spur pinions en- 


io te 


gaging a pair of racks on the door. According to this invention there 
is provided a catch which is hinged to the door frame by a horizontal 
pin and is adapted to drop in front of a shoulder cn the door when the 
latter is fully open, but to be lifted out of engagement with the shoulder 
by a cam on the shaft. The pinions are not fast on the shaft, so that 
when the shaft is turned to close the door it rotates through a small 
angle and thus causes. the cam to lift the catch, and then it turns the 
pinions and opens the door. 


15,661/1914. SLIPWAYS. S. i GORDON, BRITON LODGE, 
TELFORD STREET, INVERNESS. 

Claim.— A set of longitudinally disposed rails supporting a corre: 
sponding series of flanged wheels journaled in the main longitudinally 


moving slip carriage. The said carriage carries a set of rails disposed 


transversely of the rails and constituting ball race co-operating with a 
series of balls contacting with a series of interconnected races supported 
by rails constituting a chassis for supporting the boat. Desirably the said 
balls are mounted in an interconnected series of cages, the ball-engaging 
surfaces of which are of synclastic formation so that the cage is sup- 
ported by said ball, said cages being capable of disconnection so as, when 
the chassis is shifted, to be removable from the retreating side and be 
capable of being fed under the advancing side. 
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) Three articles in this issue deal with important 
Ship 


a a} 
meson he first ex 


problems relating to ship design. 
plains a method of determining the principal di- 
mensions of merchant steamers, and is based upon the 
method outlined many years ago by Naval Constructor 
Woodward for the design of a naval vessel. The second 
is from a paper read before the International Engineering 
Congress by Rear Admiral D. W. Taylor, chief construc- 
tor of the United States Navy. This paper describes the 
application of mathematical formule to the determination 
of ships’ lines, and shows the important part played by 
model tank experiments in the solution of problems re- 


T 


lating to resistance, propulsion and rolling of ships. 


third article takes up, from a thoroughly practical s 


has become of vital importance since the general ad 
of direct turbine drive in high-speed ships. In the 
tion of most problems of hull and propeller design t 


naval architect is greatly indebted to the work carried out 
at model experiment tanks, and shipowners are beginning 
to realize the economic value of expenditures made for 
experimental work of this kind. The mass of useful data 
from such investigations is daily increasing, but, unfor- 
tunately, much of it is inaccessible for general use. 


Two lists have been sent to our office show- 
The Spoils 


ing the total number and aggregate tonnage 
of War 


of both merchant and war vessels lost dur- 
ing the first year of the European war. The accuracy 
of these lists cannot be vouched for beyond the fact that 
they were carefully compiled from reports taken from 
the Manilla Bulletin, New York Herald, Berliner Tage- 
blatt, London Shipping Record, North China Daily News, 
Hamburger Nachrichten and Ostasiatischer Lloyd. A 
general summary of these figures, however, may be of 
interest to our readers. The list of merchant ships lost 
is taken from newspaper reports up to August 6, 1915, 
and that of warships from reports up to July 27, 1915. 
The grand total of both merchant and war vessels of all 
nations either captured or sunk during this period was 
880 of 2,161,376 tons. These figures do not include ves- 
sels detained, except those of neutral nations. Of the 
vessels included in the above total, 566 of 1,395,446 tons 


belonged to the Allies, while 211 of 574,361 tons belonged 
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to Germany, Austria or Turkey. The remaining ships, 
The 


general summary further states that the total number of 


103 of 191,567 tons, belonged to neutral nations. 


merchant ships lost was 756 of 1,692,773 tons, of which 
497 of 1,054,387 tons belonged to the Allies, as against 
156 of 446,817 tons belonging to Germany and her allies. 
The warships lost by Great Britain, France, Russia, Italy, 
Japan and Belgium numbered 69 of 341,059 tons, while 
the warships lost by Germany, Austria and Turkey totaled 
55 of 127,544 tons. At the outbreak of war 79 British 
steamers of 172,988 tons were detained in German ports, 
102 German vessels of 200,000 tons were detained in Brit- 


ish ports and 57 Austrian and German vessels were de- 


. Ss . 
tained Indtalian ports. 
\ 
; 


» 


not surprising to learn that at many of 
marine terminals in the United States it 
ften happens that the cost of loading and 
discharging vessels is greater than the actual cost of trans- 
This holds 
true more frequently in cases where the cargoes consist of 


porting freight on board ship between ports. 


miscellaneous package freight, and is due chiefly to the 
fact that little progress has been made in equipping Ameri- 
can marine terminals with up-to-date machinery for the 
rapid and economical handling of this class of freight. Old 
and antiquated methods have been tenaciously adhered to 
in spite of the enormous increase in the volume of freight 
shipped from our ports and the result has been congestion 
and excessive costs. 

The problem of reducing the high cost of the present 
methods of handling miscellaneous cargoes and of reducing 
the time required for loading and discharging vessels was 
discussed at length by Mr. H. McL. Harding, formerly 
consulting engineer of the Department of Docks and Fer- 
ries of the city of New York, in a paper read last month 
before the International Engineering Congress at San 
Francisco. The elements of a complete marine terminal, 
as described in this paper, consist of piers, slips, quays, 
railroad tracks and yards, sheds, warehouses, dray areas, 
open storage spaces and often public markets, cold storage 
buildings, coal pockets and manufacturing lofts, as well 
as sheds and warehouses for special commodities. For the 
economical handling of miscellaneous freight at such a 
terminal Mr. Harding advocates the installation of me- 
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chanical appliances for hoisting and conveying the freight 
so that it can be transferred in the most direct way and 
with the least possible rehandling to any part of the ter- 
minal plant. It is pointed out, however, that the success of 
such a terminal depends not only upon the layout and 
equipment of the terminal itself, but also upon the design 
of the vessels and of their freight-handling machinery, and 
here the naval architect must be depended upon to co- 
operate with the terminal engineer. 

Mr. Harding’s recommendations call for at least two 
double winches for each hatchway on the ship and suf- 
ficient booms for burtoning the loads simultaneously either 
upon the shore or upon lighters. On the quay or piers the 
installation of traveling gantry jib cranes is recommended, 
one for each 100 feet of lineal frontage, spanning two or 
three railway tracks, which should be located between the 
shed and the quay wall. Within the shed overhead movable 
cross tracks are advocated, connecting with fixed side 
tracks, so as to assort and distribute the freight by a con- 
tinuous succession of movements without rehandling and 
without using floor space, thus making available every 
cubic foot of space in the shed for the disposal of freight. 
This arrangement would afford a short path across the 
shed from a vessel on one side of the pier to another vessel 
on the other side, and the freight would be moved without 
congestion or delay by burtoning between the hooks of 
the gantry cranes, or ship’s winches, and the hooks of the 
traveling hoists. 

The above system may be said to apply in general to any 
marine terminal, although modifications and adaptations 
may be necessary in individual designs, depending upon the 
natural physical conditions of the terminal and the nature 
of the service for which it is intended. 


Naval Preparedness 

If the United States had had a large and efficient navy 
in 1897 there would have been no Spanish war, and if we 
had a large and efficient navy to-day there would be no 
ignoring ef the rights of ordinary citizens to travel on 
the ocean, nor would there be the evident contempt for 
any expression of opinion on the part of our Government 
The attention of Con- 
gress has been called to this situation over and over again, 


from certain belligerent sources. 
but without avail. Naval bill after naval bill has aroused 
great opposition, resulting in compromises and, as a con- 
sequence, our naval strength has dropped from a com- 
manding second position until it is now fourth or fifth 
among nations. 

We need ships and we need trained men. Politicians 
and men high in office seem to think that talk will produce 
both of these, judging by the editorial comments and 
interviews appearing almost daily in the. newspapers. 
The Secretary of the Navy 
urges a naval reserve composed of men who have had 


Meanwhile, nothing is done. 


naval training, but who have left the navy and returned 


to civil life. Such a reserve is a cheap imitation of the 
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reserve that we need, for there can be no real prepared- 
ness simply by using only retired naval men. 

What we need and must have, if preparedness is to be 
anything but talk, is a complete complement of men— 
masters, watch officers and seamen—who have had years 
of experience and who can be depended upon to navigate 
any vessels to which they are assigned. The great ef- 
ficiency of the English navy when the present great war 
broke out was helped materially by the very capable naval 
reserves drawn from the merchant marine. These men 
must be trained along naval lines and, what is more im- 
portant, they must be paid in order to secure their ser- 
vices in case of necessity. 

No measure has ever been proposed that will aid naval 
preparedness and, at the same time, help build up the 
merchant marine in the foreign trade as well as the one 
referred to on page 145 of our issue of April last. The 
plan that we proposed was part of a bill to build up the 
American merchant marine in the foreign trade and, at 
the same time, to provide a special naval reserve that 
could be called upon instantly and that must of necessity 
be an efficient reserve, as all of the men would be in actual 
service on board merchant ships. 

The first part of the bill is vital to the upbuilding of 
the merchant marine, in that the Government is the only 
source of financial support that can be looked to in these 
times for money to invest in ships. If the Government 
takes bonds in steamship companies up to a certain per- 
centage of the value of the vessels, the security is of 
the very best. If interest in the merchant marine could 
be established by the Government encouraging the build- 
ing and operating of ships in the foreign trade, the whole 
country would benefit, but the navy would benefit far more 
by the thorough training of a special naval reserve con- 
sisting of men who are doing duty every day on these 
merchant vessels. < 

A feature of the bill establishing this reserve requires 
that the men be citizens of the United States in order to 
benefit by the extra pay, and this benefit is extended not 
only to the masters, but watch officers and seamen. They 
are paid the difference in wages of the American rate and 
the rate paid on the competing ships flying other than 
American flags. Under this measure their wages are 
automatically maintained at the level of the American 
wage scale, and the men are all under obligation to serve 
the navy in case of need. It is estimated that $2,000,000 
(£410,000) invested in this manner would support 32 
merchant ships of 5,000 tons each for a year in the foreign © 
trade. We would, at the same time, be building up our 
merchant marine for foreign trade on a substantial basis 
and be putting the navy into that condition for prepared- 
ness which it ought to be. 

If Congress would take action along these lines and 
politicians and men high in office support such action, the 
question of naval preparedness would soon be effectively 
and efficiently solved. A splendid corps of men that would 


be invaluable in case of emergency could be trained in 
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this way for service in the navy, and the cost of this 
training would be scarcely half what it would cost to have 
the men trained on war vessels. Furthermore, the mer- 
chant marine in the foreign trade would be rapidly built 
up, so that the American flag in a very short period of 


time would be seen in all the great ports of the world. 


The Task of Developing the American 


Merchant Marine 
In a communication recently sent to the marine press, 
Mr. A. C. Holzapfel, who has long been identified with 
industries allied with shipbuilding and shipowning, ana- 
lyzes the conditions which in his opinion are prevent- 
ing the development of the American merchant marine 
in the foreign trade. 
“That this country badly needs a mercantile marine for 


He says, in part: 


an international carrying trade, that it has the money to 
acquire such a marine, and that such a marine will have 
to be acquired during the next few years no sensible man 
can dispute. The two chief impedimenta which prevented 
American shipowners from developing international carry- 
ing trade in American bottoms were, until recent years, 
first, the impossibility of acquiring foreign-built ships and 
giving them the American flag, and second, the high im- 
port duties on steel (abolished several years ago) which 
enabled American steel manufacturers to charge higher 
prices for shipbuilding material than those ruling in for- 
eign countries. Both of these disabilities have been re- 
moved and American steel is now sold in this country at 
prices 25 to 30 percent less than in Europe. 

“There still remain, however, three difficulties which 
will have to be overcome before a general and unre- 
strained development of the building and owning of 
ocean steamers in this country can be accomplished. 
These are the following: 

“First, financial shipping investments are in evil repute 
among American financiers owing to the gross over-capi- 
talization of*the International Mercantile Marine Com- 
pany, which, however, is now being remedied by a drastic 
capital reorganization; also owing to the questionable 
financial system pursued by Mr. Morse when he com- 
bined the coasting fleets of this country. 

“The second drawback is due to the insufficient insur- 
ance facilities for ships sailing under the American flag. 
The Government has already taken some steps to meet 
in some measure this difficulty which have resulted in con- 
siderable profit to the Government. Whether a govern- 
ment which wants to develop the shipping industry is 
wise in extracting large profits from such an industry dur- 
ing its development is obviously open to serious doubt. So 
far as [ can ascertain, various comparatively small organi- 
zations dealing with ship insurance have done so to con- 
siderable profit; still, we are entirely without such an in- 
stitution as Lloyds Underwriters of London, who transact 
probably 80 percent of the total sea insurance business of 
the world. It is surprising that this system of private un- 
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derwriting has not been adopted to a substantial extent in 
the United States. 
ties and economies for marine insurance would, no doubt, 


Its adoption and the resultant facili- 


largely contribute to the development of an American 
merchant marine. 

“The third disability is the fact that shipbuilding in the 
United States, in spite of the lower prices of steel, is still 
much more expensive than in Europe. The reason for 
this is the undoubted fact that shipbuilding is not so well 
organized in this country as in Europe, and that the over- 
head charges are enormous owing to the lack of speciali- 
The same builder who builds a battleship will also 
There is no doubt that 


zation. 
build a tug boat or a cargo tramp. 
with the higher scale of wages obtaining in this country, 
specialization in shipbuilding is the only means of success. 
To a large extent shipbuilders on the lakes have special- 
ized in certain types of vessels with very gratifying re- 
sults. If the same thought and enterprise had been applied 
to the shipbuilding of the Atlantic coast, better results 
would have been obtained. 

“It need hardly be discussed whether and to what ex- 
tent Government help will be needed in the impending 
developments. There can be no,doubt, however, that 
financial support from the public exchequer for a strictly 
limited period would help beginners over initial difficul- 
ties and would also help to attract capital to the shipbuild- 
ing and shipowning industries. Above all, let everyone 
realize that neither shipbuilding nor shipowning should be 
The his- 


tory of the two large shipowning combinations to which 


allowed to be exploited by the financial shark. 


I have alluded, as well as of the shipbuilding trust founded 
by Mr. Charles M. Schwab, has proved conclusively that 
the shipping business cannot exist and compete against the 
rest of the world except on a strictly sound financial basis.” 

The premises. stated by Mr. Holzapfel do not call for 
comment. The United States badly needs a merchant ° 
marine for its foreign trade, it has the money to develop 
one, and something will surely be done in that direction 
in the near future. Not all shipbuilders or shipowners, 
however, will agree with Mr. Holzapfel’s conclusions as 
to the principal obstacles which are retarding this devel- 
opment. 

Mr. Holzapfel ignores entirely the question of the cost 
of operation of steamships. The cost of building ships 
in the United States at the present time compares favor- 
ably with that in Europe; and as the volume of shipbuild- 
ing in this country increases, leading probably to greater 
specialization and standardization in individual shipyards, 
The 


cost of running ships under the American flag, however, 


this condition will undoubtedly be further improved. 


is higher than that of competing ships under foreign flags, 
and will remain so until the laws governing the navigation 
of American ships are modified or until government aid 
is extended in some form or other to overcome this barrier. 
Until this difficulty is overcome, the American merchant 
marine in over-seas trade will be, as it practically is to- 
day, non-existent. 
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Fig. 1.—Longitudinal Section and Plan of Engine Room, Steamship Noronic 
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Fig. 2.—Steamship Noronic: Length overall, 385 Feet; Beam, 52 Feet; Depth, Molded, 28 Feet 9 Inches 


Lake Passenger Steamer Noronic 


New Vessel for the Northern Navigation Company, 
Ltd.—Description of Hull and Machinery—Trial Data 


A notable addition was made during the past season to 
the large fleet of passenger vessels owned and operated by 
the Northern Navigation Company, Ltd., of Sarnia, Ont., 
by the completion of the passenger steamer Noronic. The 
hull and boilers were built by the Western Dry Dock & 


Spar Deck 


The hull is built on the Isherwood system of longitudi- 
nal construction, a double bottom 4 feet 9 inches deep ex- 
tending the full length of the ship. The hull is further 
subdivided by eight watertight bulkheads into nine com- 
partments. 
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Fig. 3.—Cross Section Through Engine Room 


Shipbuilding Company, Ltd., Port Arthur, Ont., and the 
main engine by the Cleveland plant of the American Ship- 
building Company. The vessel operates on a six-day 
voyage between Sarnia, Ont., and Duluth, Minn., calling 
at the Soo and Port Arthur. Her principal dimensions 
are: Length overall, 385 feet; length between perpendicu- 
lars, 362 feet; breadth, molded, 52 feet; depth, molded, 28 
feet 9 inches; indicated horsepower, 4,800; contract speed, 
16.55 miles per hour, 


The Noronic is noteworthy for the luxurious passenger 
accommodations provided. There are 279 staterooms and 
parlors and her main dining room has a seating capacity 
for 286 persons. In the design of the interior decorations 
simplicity and goo taste prevail. The entrance hall on the 
main deck is finished in quartered oak; the spar deck is 
white enameled except in the social hall or lobby, which 
is finished in fumed oak. The promenade deck is of ma- 
hogany throughout. The dining room, galley, refrigerat- 
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ing and observation rooms are located on the observation 
deck. The observation room is 140 feet long, finished in 
oak and has a hard wood dancing floor. The dining room 
is 180 feet long and finished in mahogany. The boat deck 
is finished in oak and lighted by a large dome skylight. 
The various cabin decks and houses are all of steel. 

The power plant is one of the most complete installa- 
tions ever placed aboard a lake vessel and embraces every 
requirement to make up a modern high-class vessel. The 
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engines and boilers are built under Lloyd’s rules as well 
as Canadian Government rules. 


PROPELLING MACHINERY 


The main engine is a four-cylinder, triple expansion 
engine balanced on the Yarrow-Schlick-Tweedy system, 
developing 4,800 indicated horsepower. The cylinder di- 
mensions are 29Y%2, 47%, 58, 58 by 42 inches. In passing 
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Fig. 4.—Main Engine, Designed to Develop 4,800 Indicated Horsepower 
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it may he noted there is a complete absence of vibration 
in the ship. 

The cylinders are arranged from forward to aft as fol- 
lows: low-pressure, high-pressure, intermediate- and low- 
pressure, supported by four back columns and six front 
columns. The high-pressure cylinder has one balanced 
piston valve and the intermediate two, while the low-pres- 
sure cylinders have double-ported slide valves and relief 
frames, all valves being driven by Stephenson link motion 
and also being fitted with especially designed Lovekin 
patent assistant cylinders. 

The back columns are of the inverted Y type, box sec- 
tion, and carry the guides and separate water backs. The 
front columns are of the I section, well ribbed and tied 
together. The bed plate is of the girder section, built in 
two sections and having six main bearings with removable 
cast steel shells lined with Phoenix metal. The thrust 
block is bolted to the bed plate and has bearings at each 
end and six horseshoe collars with liberal Wearing sur- 
faces. The thrust block, in addition to the usual dope cup 
lubrication, has a forced oiling system. 

All pistons are cast steel, cone shaped, the high-pressure 
and intermediate having solid bull rings without piston 
rings, while the low-pressure pistons have two spring 
rings each. The piston rods are of steel, taper fitted to 
the pistons and crossheads and secured with nuts. The 
high-pressure and intermediate-pressure rods are 6% 
inches diameter and the low-pressure rods are 5% inches 
diameter. The crossheads are of the block type bolted to 
cast steel shoes which have slippers of brass with M & M 
metal. The connecting rods are mild steel forgings with 
forked top ends and adjustable brasses and tee-ended bot- 
toms with cast steel boxes lined with Phoenix metal. 

The propeller is sectional, 16 feet 6 inches diameter 
and 17 feet pitch, with cast iron hub and four cast steel 
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Fig. 5.—End View of Main Engine 
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blades with machined surfaces, all balanced in the shop. 
The expanded area is 87.22 square feet. 

A departure from usual designs is shown in the air 
pumps, of which there are two, instead of the customary 
one, driven from the low-pressure crossheads. They are 
the Edwards patent type, 33 inches diameter by 15 inches 
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Fig. 6.—Indicator Cards Taken on Trial Trip. Total I. H. P., 4,209; 
Boiler Pressure, 195 Pounds; Vacuum, 24 Inches; R. P. M., 108 


stroke, each working in connection with its own jet con- 
denser. There are also fitted one bilge and one cooler 
pump, driven from each low-pressure engine. 

The steam reversing engine is 12 inches diameter by 
18 inches stroke and the steam turning engine is a double 
4%-inch by 5-inch engine. 

The engine is handled from a working grating at about 
the height of the reverse shaft, so that at all times the 
engineer can observe the working of his engine both be- 
low and above him, and has within his sight all gages 
and controls for pumps, etc. 


Borers 


The steam generating plant consists of four main Scotch 
boilers and one donkey Scotch boiler. The main boilers 
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are set in pairs with fire-rooms fore and aft. They are 
15 feet 6 inches inside diameter, 11 feet long, built for 200 
pounds pressure. Each boiler has three 48-inch diameter 
Morison furnaces. 

An interesting feature of these boilers is the shell plate 
which is made in two plates only without the usual center 
girth seam, the length of the plate being 12434 inches and 
the thickness I 19/32 inches. 

The donkey boiler is installed immediately forward of 
the main boilers and is 12 feet 6 inches diameter by 11 feet 
long and has two 48-inch diameter Morison furnaces. It 
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ash guns and overboard for pumping the engine room 
bilges. 
Z. 


The sanitary pump is a duplex piston pattern 7'2 inches 


by 8% inches by 10 inches, connected to the sea and dis- 


charging to the sanitary system through a pressure regu- 
lating tank. There are three pumps installed for the 
water supply system, one for hot water, one for cold water 
and one for drinking water and kitchen service, all being 
duplex piston pumps 514 inches by 5 inches by 6 inches. 
The hot water pump draws from the sea and discharges to 
a water heater in which exhaust steam is circulated for 
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Fig. 7.—General Plans of One of the Main Boilers 


also is similar in design to the main boilers, and 1s con- 
nected to the auxiliary steam pipes for use in port and 
also to the main steam pipe for emergency use. All boilers 
are connected to a common breeching and one smokestack, 
which is double, elliptical in form, the diameters being 13 
feet 6 inches and io feet. The top of the stack rises 82 
feet above the grates. 


AUXILIARY MACHINERY 


The main feed pumps are in duplicate, of the Weir ver- 
tical type installed on the engine room bulkhead imme- 
diately forward of the engine. They are of the piston 
pattern 12 inches by 8 inches by 24 inches single type, one 
pump being capable of feeding all five boilers while the 
other is held for emergencies. Particular care has been 
used in the feed lines in eliminating all right angle turns, 
there being no sharp angles in the pipe. The water is de- 
livered to a horizontal Schutte & Koerting film feed heater 
with a capacity of 75,000 pounds of water at 210 degrees. 
There are also two 3-inch Metropolitan injectors for the 
main boilers and one 1!4-inch injector for the donkey 
boiler. In addition to the above means of feeding boilers, 
the duplex fire pump, 12 inches by 6 inches by 12 inches, 
is also connected to the feed water heater. This pump 
also discharges to the fire line, pony feeds, condensers, 


heating the water and maintaining it at the required tem- 
perature. The cold water pump also has sea suction and 
discharges to fresh water tanks built into the ship abreast 
of the forward boiler room. These tanks are filled with 
pure water from Lake Superior only. From thesé tanks 
the fresh water pump takes its supply and discharges 
through a pressure tank to the fresh water system. All 
staterooms have running hot and cold water supplied by 
these pumps. Especial care has been taken with these 
systems to insure an absolute pure supply of water, and 
these pumps have no other connections which might con- 
taminate the water. 

The ballast pumps are two in number, duplex piston 
pattern 12 inches by 16 inches by 18 inches, each con- 
nected with a common manifold in the engine room 
through 12-inch suction pipes. From this manifold is led 
a 6-inch pipe to each ballast tank in the ship. The entire 
system of tanks contains 1,574 tons of water. 

In addition to the foregoing pumps there is also installed 
a duplex piston pump 6 inches by 4 inches by 6 inches for 
mates’ service, which is connected to both the fire line and 
the fire pump manifold. All these pumps are in the lower 
engine room and are of the Warren Pump Company 
make. 

On the main deck in the engine room are two No. 8 


OcToBER, 1915 


Sirocco fans, direct connected to 6-inch by 6-inch vertical 
engines for the Howden forced draft system. These fans 
have a capacity of 35,000 cubic feet of air per minute 
each. On this deck are also two Crocker Wheeler 50 
kilowatt dynamos, direct connected to g-inch by 8-inch 
American Blower Company engines and a complete 
switchboard controlling all circuits throughout the ship. 

On the port side of the main deck is installed a Kroe- 
schell refrigerating plant of 12 tons daily capacity. 

One of the great features on this boat is the arrange- 
ment of steering gear. There are two engines installed 
of the direct acting type, both geared to the same quad- 
rant. They are 9-inch by g-inch American Ship Building 
Company engines, and are of the very latest design. One 
engine is in gear at all times, while the other is ready for 
use in emergency, and either engine may be thrown in or 
out of gear from the pilot house by means of a small steam 
cylinder geared to clutches on the engine pinions. The 
steam controlling valves of both the engines and clutch- 
shifting cylinder are operated by shafting from the pilot 
house, thus giving the wheelsman absolute control at all 
times of his steering gear. 


Deck MACHINERY 


The windlass is the American Ship Building Company 
10-inch by 10-inch spur-geared type, with wildcats for 
2¥%-inch stud link anchor chain. There are also fitted to 
the windlass two line spools for wire line which are used 
for mooring the bow end of the vessel if so required. 

Other mooring gear is supplied by two double cylinder 
8-inch by 10-inch American Ship Building Company deck 
engines, one fitted about amidship for mooring to either 
side, and the other fitted aft on the fantail. 

The cargo-handling apparatus is interesting, being of 
the well-known type adapted to the lake trade. A 12-inch 
by 12-inch double steam engine is placed at the after end 
of the cargo hold and connected to a 3 7/16-inch shaft 
running to the forward end of the hold. On this shaft 
at each cargo hatch and gangway are two friction wheels 
which engage with drums Io inches diameter and 3 feet 
3 inches leng, over which the hoisting tackle runs. The 
shaft is placed under the deck above the cargo hatches and 
is started when the cargo is to be loaded or unloaded, and 
runs continuously in the same direction, hoisting being 
accomplished by engaging one drum which revolves in 
the necessary direction and loading by engaging the ad- 
jacent drum. 

For removing ashes from the fire room, four 7-inch 
hydraulic ash guns are fitted, discharging above the load 
waterline, each with large receiving hoppers with water- 
tight covers. 

On all the machinery throughout the vessel are fitted 
the necessary railings, gratings, safety guards, etc., and 
all modern devices found in an up-to-date ship are here 
serving the purposes for which they were intended. Be- 
sides this, the comfort and well-being of the crew have 
been attended to in the most approved manner. The ac- 
companying plans show clearly the installation of the 
power plant. 

Trrar Data 


The contract requirements specified by the owners called 
for an average speed of 16.65 miles per hour for a con- 
tinuous run of six hours’ duration with all usual auxil- 
iaries running and with 1,500 tons of freight on board. 
The trial was to take place on Lake Huron on May 6, the 
course being laid from Thunder Bay Island, Mich., to Port 
Sanilac, Mich. Exceptionally rough and foggy weather, 
however, made it advisable to carry out the trials over a 
shorter course and in shallow water between Harbor 
Beach and Port Sanilac, a distance of 29 miles, going over 
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the course until the six-hour run had been completed. 
During the trial two feed pumps, two blowers, two electric 
light engines, the hot and cold water and sanitary pumps, 
the steering engine and the ash gun pumps were running. 
A cargo of 1,696 tons was on board and the run lasted 
for six hours and thirty-five minutes. The following are 
the principal data from this run: 


Displacemen famenossMmtOUS ee eC LEC eee cee. 5,412 
ANA tiromeRsad TAG NI) SEAHOMs oo cn0000000 000000000 Sb bb0d0RbOb00H 776.5 
Wiettediicuntacessq ta Lem lee Caer i rer entire nt renner tearm 21,890 
Draftbionwardepaecei ee ee eee ke ilton Sean 11 feet 3 inches 
ID Coder nMOS Gaara Oath nctreite ate COO Co. en 18 feet 1 inch 
Drafts imeamtsyayorsnc ree errno ee ree od atae en natahe 14 feet 8 inches 
Sysech, wales por MOR, ATES “os oaocoaonccndngu0deosocduMNDObNS 17.43 
Slipgotspropellempaverar ch pence ee Cree eerie rere 11.6 percent 
Steam pressure, EWES Go dowoodooD DOD OHO DOS DOOD OUUOuUDOoOUGH 192.71 
IDES RACGP PAGSSENS, ENNITAGOs c on coonnsounvocenuncasanguod0nD0S 73.05 
Secon dmreceivermspressute @iayeca’ CREE EEE niin nit nnt nnn rmannn 15.49 
Wacuum iin CHeSHRpe trey rite acter ee eer eee 23.93 
Revolutionsmpciiinutemavyelac cee ere erence rnrrnin nr nininn 106.8 
Indicated horsepower, high-pressure cylinder, average........... 1,169.6 
Indicated horsepower, intermediate-pressure cylinder, average. ...1,505.7 
Indicated horsepower, low-pressure cylinder aft, average.......... 711.5 
Indicated horsepower, low-pressure cylinder forward, average...... 771.2 
Indicatedwshorsepowetmatotal maveracese erent 4,158 
Mean effective pressure referred to low-pressure cylinder, pounds. .34.2 
Indicated horsepower per square foot grate..)...0..........+-.--- 13.5 
Square feet of heating surface per indicated horsepower...........3.16 
Temperature of injection water, approximate................. 40 degrees 
Temperature of hotwell water, approximate ................ 110 degrees 
Temperature of feed from heater, approximate............. 200 degrees 
IDK, TASNES OF WHIP GE TADS. conn 000a0db00 bbb Odd COODOBUbOuCUOE 3.73 
Qualitysvofmicoaleee nepali este cy oe ins rv det vate crate fair 


*17.71 miles per hour for four hours. 
7 Shp figured for speed of 17.71 miles per hour and 106.8 revolutions 
per minute. 


The vessel ran in shallow water throughout the test and 
heavy winds with squalls prevailed, which was very dis- 
advantageous to a speed test. It is estimated that with a 
proper depth of water and good weather conditions, the 
vessel can readily make a speed of 18 miles per hour or 
better. 

The Noronic made her first trip of the season, leaving 
Cleveland, Ohio, on June 18, for Duluth and return. 


Prrst YEAR OF THE PANAMA Canart.—From August 15, 
1914, to July 1, 1915, which constitutes the first fiscal year 
of the operation of the Panama Canal, a total of 1,088 
vessels passed through the Canal, carrying an aggregate 
of 4,969,792 cargo tons. Five hundred and thirty of these 
vessels passed through the Canal from the Pacific to the 
Atlantic, and 558 went in the opposite direction. The re- 
ceipts for the first year, August 15, 1914, to August 15, 
1915, from tolls was $5,216,149 (£1,070,000), representing 
the passage through the Canal of 1,317 ocean-going vessels 
of a gross tonnage of 6,494,673 and a net tonnage of 
4,596,644. That the traffic through the Canal is rapidly 
growing is shown by the fact that during July about 65 
percent more vessels passed through the Canal than the 
average for the preceding months. The cargo carried 
through the canal during the month totaled 705,469 tons, 
which exceeds the shipments during any previous month. 
The tolls collected during the month amounted to $573,366 
(£118,000). 


New Unitep States BattLtesHips.—The plans for the 
two new battleships for the United States navy authorized 
by the last Congress were approved by the Secretary of 
the Navy cn September 10. These ships will be 624 feet 
long over all, 600 feet long between perpendiculars, 97 feet 
8 inches extreme beam, 30 feet mean draft, 20% knots 
speed and about 32,000 tons displacement. The cost for 
each ship, exclusive of armor and armament, amounts to 
$7,800,000 (£1,600,000). The main battery of each vessel 
will consist of twelve 14-inch guns, and the secondary bat- 
tery of twenty-two 5-inch rapid-fire guns and four sub- 
merged torpedo tubes. Bids for the construction of these 
vessels will be opened on November 17. 


Steamship Design 


A Method of Determining 
the Principal Dimensions 


BY H. A. EVERETT * 


In the design of a merchant ship there are usually two or 
three items of prime importance, and the problem, in brief, 
consists of building the smallest vessel necessary to give 
these items. For example, in general, the amount of dead- 
weight carry capacity, the speed and steaming radius are 
the items of first importance, for the first is the cause of 
being, so to speak, of the vessel and the others affect the 
carrying power throughout service. 

These factors—carrying capacity, speed and fuel ca- 
pacity—are usually stipulated by the owners, and from 
economic reasons purely; it is also common for owners 
to stipulate maximum draft, not from economic rea- 
sons, however, but from the nature of the harbors and 
docks to which the ship must have access when in ser- 
vice. The designer, therefore, is usually approached with 
the request to design a ship to carry so much cargo, to be 
able to go at a certain speed, and be able to make voyages 
to ports that are at so many knots distant. 

In addition, it is stated that the vessel ought not to draw 
more water than a certain maximum draft, and in most 
vessels that are of good size this draft is accepted at once 
for the approximate draft of the ship, as in general, for the 
same carrying capacity and beam, the deeper draft ship 
will be cheaper both to build and maintain in service. This 
simplifies the problem materially, as it approximately fixes 
one dimension—namely, the draft. 

In deciding upon dimensions which will be suitable for 
desired conditions there are several methods that are in 
common use. One consists in assuming a set of dimen- 
sions, sketching lines in accordance therewith, and on 
these estimating the weights of the various parts that 
make the complete vessel; if the displacement is not 
enough or too much to carry the estimated weights plus 
the cargo, the precess is repeated. This method of trial 
and error, while perhaps the most common for the ex- 
perienced naval architect, depends so entirely upon the 
data and experience of the designer that it is of but slight 
value in the hands cf one of little experience. 

Other methods rely upon some empirical formule to 
give the summation of weights which is to be balanced by 
the displacement, and in this general class is the one which 
will be used here. It is based upon the method outlined 
by Naval Constructor Woodward,+ which has for its un- 
derlying principle the fact that the various coefficients of 
fineness of the boat, as block coefficient, etc., are func- 
tions of linear dimensions and that the stability of the ship 
is measured by the metacentric height which can be ex- 
pressed as a function of the beam. All new designs must 
be governed by information regarding previous ships, as 
the combinations of length, beam and draft to give a cer- 
tain displacement are infinite; and also any result which 
is arrived at as a first solution must be considered purely 
tentative, and should be but the basis of later refinement. 

Consider now an actual case, the design of a vessel to 
fulfill the following requirements: 

i1—The hull shall be constructed of a certain type and 
material, the form being defined by the assumption of 
coefficients of fineness. 
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2—The vessel shall have machinery capable of giving 
her a speed on trial of S knots under customary trial con- 
ditions of fair weather, clean bottom, good coal, etc. 

3—The vessel shall carry sufficient normal coal supply 
to have a radius of action of K knots at the above-named 
speed. 

4—The vessel shall have capacity for carrying a certain 
deadweight composed of stores, fresh water and cargo, 
and also a certain hull outfit of a given weight, the above 
all totaling to the weight IV. 

5—The vessel shall have a certain metacentric height 
when at load draft. 

The above requirements represent fairly the principal 
points to be considered in obtaining the first approxima- 
tion to the principal dimensions. 

The dimensions which are to be determined are: 

L = the length of the immersed body in feet, 

b = the maximum breadth of the immersed body 
in feet, 

d = the mean draft of the immersed body in feet. 

The mean draft considered is that of the immersed 
body proper, exclusive of any projecting bar or other 
keel. 

The nature of the form of the immersed body of the 
vessel is defined by assuming the values of coefficients of 
fineness derived from those of a satisfactory vessel. 

The coefficients of fineness used are: 

a, the block coefficient of fineness, or ratio of volume of 
the normal displacement )’ to that of the circumscribed 


parallelopiped. 
V 


(1) 


C= , 
Lhd 


V being given in cubic feet. 

B, the cylindrical coefficient of fineness, or ratio of 
volume of the normal displacement to that of the circum- 
scribed cylinder. 

V 
p= : (2) 
LM 


M being the area of the immersed midship-section in 
square feet. 

y, the cocfficient of fineness of load waterline, or ratio 
of area of load waterline to that of its circumscribed rec- 
tangle. 

A 
SS (3) 

Lb 
A being the area of the load waterline in feet. 

The first step in the determination of the principal di- 
mensions is to establish two equations involving them, 
which may be called respectively: 


(1) The equation of weights. 

(II) The equation of stability. 

Let us first consider Equation II, the equation of sta- 
bility; it is necessary to deduce a relation between the 
general dimensions of the design which will fulfill the re- 
quirement that the vessel shall have a certain metacentric 
height. 

The position of the center of gravity of the ship should 
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be obtained by direct comparison with some other similar 
vessel, as it is treated as a function of the draft and is 
subject to considerable variation with different types of 
vessels. 

It is assumed at a point G (Fig. 1) situated at a distance 


from the waterline 
EG O=w@w di, (4) 


v being a percentage depending upon the type of vessel. 
To obtain the position of the metacenter M it is necessary 
to express the distance B O of the center of buoyancy from 
the load waterline, and the metacentric radius BM, in 


Fig. | 


terms of the principal dimensions and the coefficients of 
fineness of the design. The following formule, due to M. 
Normand, may be used for the purpose: 


d Vol. 
BO =— + —_____ 

6 3 Area L. W. L. 

but as 
Vol aLbd 
AreaL.W.L. -yLb 
where 
Y = coefficient of fineness of L. JV. L 

we have 


d a 
B o= —(os+—} (5) 


3 Y 


The formula for metacentric radius is 


Area L.W. EL. X25 bt? L 
13 YW, | 0.008 + 0074 ——) __— 
Lb Vol. 
and as 
SV /L 0 an WoL = c IL b db, 
we have 
b? 
BM =| 0008 + 007 745 Y° (6) 
a Gd 


The equation of stability which expresses the require- 
ment that the vessel shall have a certain metacentric 
height (G M) (Fig. 2) may, therefore, be written 


GM = BM — (BO — GO), (B) 


and substituting in this the values derived above, we get 
GM = (.008 + FED) ——|) [— (4 ++)-«] 
(7) 


solving for b in terms of d 


aa 


b= | -— 


4-50) paaxeu 


: (8) 
.008 +- .0745 y" 
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It is desirable here to consider the comparative accu- 
racy of the two formule that form the basis of the equa- 
tion of stability. 

The expression for the vertical position of the center 
of buoyancy is usually correct to one-half of one percent 
of the mean draft. That of the metacentric radius B M 
is by no means as accurate, and the expression for G O, 
or the location of the center of gravity of the hull, is the 
least satisfactory, as the variation with different types of 
vessels is large. With information concerning similar 
ships, however, the formula gives good results, and has 


Fig. 2 


the merit of being logical and of taking cognizance of the 
question of stability at the beginning of the design, which 
is not true of some methods of determining the important 
dimension of beam. 
Consider now the equation of weights (1) : 
Let D = normal displacement of the ship in tons, 

h = weight of hull and fittings in tons, 

m == weight of machinery in tons, 

nm = weight of normal coal supply in tons, 

W = weight of cargo, fresh water, stores and hull 

outfit in tons. 


Then, evidently, 
D=h+mtn-+ W. (9) 


Consider the right-hand member of this equation in 
detail. 


WeIGHT oF HuLL 


The weight of hull and fittings may be considered as a 
certain percentage of the normal displacement. As with 
many of the other percentages which are hereafter as- 
sumed, it presupposes at least an approximate knowledge 
of the very dimensions which are to be determined, and 
of the general method of construction and material to be 
used in building. Calling § the value of this percentage, 
the weight of hull and fittings is given by 


ln = O SK ID, (10) 


WeicHtr oF MACHINERY 


To estimate the weight of machinery it is necessary to 
first make an approximation to the indicated horsepower 
P required to propel the vessel at the speed S. To do so 
we use the Admiralty displacement coefficient, 


JDP ~< Se 
B= — 


(11) 


P 


B is the Admiralty coefficient, a coefficient of perform- 
ance based on the trials of ships of similar form. It varies 
with the dimensions, form and speed adopted, in general 
from about 250 to 300. 

If p is taken as the number of horsepower per ton of 
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machinery for the type of engines and boilers which it is 
intended to employ, the total weight of machinery m is 
evidently by (11) 


P Ds < Si 
i) = — 0 


P Px B 


WEIGHT OF COAL 


(12) 


The normal coal supply (7) required to give the vessel 
a steaming radius of K knots at the speed S may be con- 
sidered as composed of the coal used in the actual propul- 
sion of the ship, and that used in the various auxiliary 
services of heating, electric lighting, galley, distilling, 
steering gear, ventilating blowers, etc. The consumption 
of coal for the auxiliaries may be assumed to be ap- 
proximately independent of the speed and equal to g 
pounds per hour. Designate by c the coal consumption of 
main engines with dependent auxiliaries in pounds per in- 
dicated horsepower per hour at the speed S. 

The coal used in propelling vessel in tons per hour is, 
therefore, 


E © SX IDFP SKS? 
——— P=- = (13) 
2,240 2,240 Bo 
K 
Multiply this by — to have total amount for the dis- 
S} 
tance K, since the number of hours’ steaming will be 
KS. 
The coal used in auxiliary steam services is 
g K 
i—— (14) 
2,240 S 
Therefore, the normal coal supply is expressed by 
CSC IDAP SKS? SK IE gk 
p= ; (15) 
2,240 BX S 2,240 Sg 


While the hull weight can be fairly satisfactorily repre- 
sented as a function of the displacement, the hull outfit is, 


practically, independent of size, being more dependent 


upon the type of ship and service it is to engage in. 
In this should be included such items as carpenter and 
joiner work, wood decks, lighting, ventilation fittings, rig- 
ging and spars, deck machinery and installations for heat- 
ing, ventilating, refrigeration and generation of electricity, 
including the auxiliary boiler. Thus it can be readily 
seen that a close estimate can better be made by estimating 
outright the hull outfit, knowing the conditions the ship is 
to work under, than to attempt to represent it as a func- 
tion of hull displacement. It can then be added to the 
required cargo and treated as a fixed weight. 

Now, the displacement must equal the sum of the va- 
rious weights, so that the equation of weights is 


D=h+m+n+W, 
which may, therefore, be rewritten as follows: 
IDHP SS CIDP S? Ik gk 
Be a) 


2,240 B S 2,240 S (16) 
(normalcoal) (fixed wts.) 


D=sD + 
(hull) 


(machinery) 


or arranging the terms of the equation according to 


powers of D, 
S* gK 
D (a — $5) =D t L 
PB 2,240 S 
(17) 


But 35 cubic feet of sea-water weigh, approximately, one 
ton, or 35 D = V, and, substituting in (17) the value of 
1D). 


CSP IK 


2,240 B 
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35 35 


and arranging the terms according to ie Oi JL, 


jes K 
TRCN GEN ores OE e VE 
Ban 


35 gk 
gi SE (pa +w)=0 (18) 
a 2,240 S 
This may be considered an equation of the form 
Ltvrt+y=O (19) 
35 \ Ss cSK 
(db)? ( ) Seopa = 
a pB 2,240 B 
where X = 
(1— 9) bd (20) 
gk 
+1) 
40 S 
4 (21) 
(1 — 4) bd 


S | 9 oP yan | 
SA \- al (A) 
Ne ae : 


in which the value of L is expressed directly as a function 
of b and d; this equation being obtained, as has been seen, 
by stating analytically the fact that the volume of water 
which the ship displaces has a weight equal to that of the 
hull and its contents. 

The solution for Jength from formula A is entirely 
valueless unless seven-place logarithms are used and accu- 
rate interpolation made, as we are dealing in the last term 
with the very small difference of two large quantities. 
There is, however, a rearrangement possible which will 
permit the use of five-place logarithms as follows: 

The second term is rearranged and the difference is 
expressed so as not to involve a direct subtraction and 
a value for the entire cube root expression obtained. The 
second cube root is of the form 


) 
to 
NI 


VAS VER we ike: LB SA 
then 


(A= WV BY) (A ae WB) = 


A 1/3 
(1) and (A — V B)?? = (-—) 
ALVB 


In the right-hand member there is a sum of two quan- 
ties instead of a difference. The value of A in terms of 
+ and y is (from equation 4) 


wy 
yx y 
ASE TS 
4 27 27° 27 4 
therefore 
x 
A — 
27° 


inserting this in (1) and substituting in A the following 
is obtained: 
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3 2 27, 7 4 
3 Bo hicr ta aS 3 
ca | 
729 
sl 9 
\/ ne | y ro y 
<= —s + + << 
2 27 \ 27 4 


Five-place logarithms will be sufficiently accurate for 
the solution of this expression. 

If preferred, the cubic equation (18) or (4) may be 
solved graphically by selecting several trial values for L, 
plotting the results and interpolating for the value, which 
satisfies the equation. 

The resultant equations for length (4) and stability 
(B) express the relations that must exist between the 
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4—To be able to steam 3,400 knots at a speed of 13 knots. 

5—To have a metacentric height (GM) of 2 feet. 

6—The vessel is to be of the double-bottom, shelter-deck 
type, built to the requirement of Lloyd’s, 

7—The cargo to be general merchandise. 

In addition to the above data, which are determined 
from commercial and route conditions, it is necessary to 
assign factors of fineness, power and weight; and while 
the choice of proper values of these presupposes to a cer- 
tain extent knowledge of the final dimensions, yet within 
narrow limits proper values can be assigned from the 
naval architect’s experience with ships of a similar nature 
built for similar trade and conditions. Accept, then, the 
following constants as the data at hand: 


CSIBOGE CGOSMAGM oo conccdacccovesoosc0snoad 778 
y—Load waterline coefficient................... .879 
LIP SSMS GOOTCEME. occosccacoccaraccocdonc 804 
a/B—Mid-section coefficient.........,.......... .968 


DRAFT, FEET 
~ n i) 
Oy SI C3 


three unknown quantities L, b and d, if the equations of 
weight and stability are to be fulfilled. There are, there- 
fore, an unlimited number of possible solutions, and, in 
order to determine a particular solution, some further re- 
“quirement must be adopted. 

In the case in hand it will be the assumption of a limit- 
ing draft. This requirement is in the nature of a limit 
which must not be surpassed, but which need not neces- 
sarily be attained; even in the general case where no 
limit is put upon any particular dimension by the require- 
ments of the future service of the vessel. Limits are im- 
plicitly given by the fact that the various coefficients of 
weight of hull, machinery, coal consumption, propulsion, 
utilization, etc., which have been assumed in the forma- 
tion of the two equations of condition, can only be con- 
sidered as constant for moderate variations in the dimen- 
sions. It is, therefore, necessary to observe the influence 
of small changes in the principal dimensions. 

For a merchant ship draft is the dimension in general 
which is defined between the narrowest limits, so that in 
the solution of the problem it will be well to assume sev- 
eral drafts and solve for the other dimensions. Probably 
the methods can best be followed by a concrete illustration, 
for which the following will suffice. 


PROBLEM IN SuHip DeEsIGNn 


To obtain the dimensions of a vessel to fulfill the fol- 
lowing conditions: 
I—To carry 9,163 tons of cargo, fresh water and stores 
and an outfit of 963 tons. 
2—To have a mean draft of not more than 28 feet. 
3—To have sufficient power to make a speed of 13 knots. 


Fig. 3 


400 500 600 
LENGTH 
OIAloill Trea: GCOSMCGWMs ooaaccp00s000000b0000 280 
D—CIMGe OH LARVA COSCO M. o00008600000000 155 
C—Coal per horsepower-hour.................. 2.0 
g—Atsallainy Goal ME INOUIES oo ooo oc0o canon H000c .800 
BA Gharralkis7 COBMCOGME, oo000c0000000085 000006 203 
p—Horsepower per ton machinery............. 4.81 


As the maximum draft allowed was given as 28 feet, 
this will be accepted for the first solution for beam, and 
substituting this in equation (8), we get 


| GPITAV AL hand AL xodee TU 
| Bbko——30@\jtaed< GU 
5 & Y 


.008 + .0745 X .879° 

== O27 neat, 

Five-place logarithms can be used in this solution, but 
anything less refined is undesirable. 

This now gives a beam which is in agreement with the 
28-foot draft assumed; and, using these two quantities, 
solution can be made for the length from equation (4 ) 
giving L in feet. This should be repeated for two more 
solutions at drafts which are successively different by 
perhaps .5 foot and the results expressed either in tabular 
form or by curves similar to Fig. 3; then for any desired 
draft the other dimension in agreement therewith can be 
read off. 

From this information, then, the most desirable com- 
bination of length, breadth and draft can be selected, 
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Fig. |—Army Transport Thomas in Honolulu Floating Dry Dock 


taking into consideration cost of building, strength, re- 
sistance, etc. 

So far, no consideration has been given to the question 
of depth except as involved in the constants selected; but, 
as depth is equal to draft plus freeboard, the freeboard 
should next be determined,}+ taking account of the char- 
acteristic features of the hull. 

It is obviously highly desirable that a systematic record 
be kept of designs carried to completion, as only in this 
way can the constants be satisfactorily estimated for a 
new design. In general, however, they lie between the 
limits given below: 

Block 
(freight). 

Load waterline coefficient (VY) .75 —.85. 


coefficient (a) .60 —.75 (passenger) .75 — .83 


_ Prismatic coefficient (8) .63 — .78 (passenger) .78 — .86 
(freight). 

Midship section coefficient .95 — .99.* 

Hull weight coefficient (6) .25 — .30. 

Center of gravity coefficient (v) .13 — .19. 

Coal per horsepower-hour 1.5 — 2.0 (including dependent 
auxiliaries ). 

Admiralty coefficient 235 — 290. 


Horsepower per ton of machinery, 4.85 — 5.00 freight; 
5.00 — 6.00 transatlantic passenger; 6.00 — 7.00 intermediate 
cargo passenger (large size). 


* Present. information indicates that the large values are good from a 
resistance point of view. 

7 An article on the preliminary determination of freeboard will appear 
in a subsequent issue. 


Replacing Propeller of Vessel of Over 
11,000 Tons Displacement in Float- 
ing Dry Dock with a Lifting 
Capacity of only 4,500 Tons 


On August 12 the United States Army transport 
Thomas, which is 470 feet 6 inches long overall with a 
beam of 50 feet 2% inches and an approximate displace- 
ment of 11,050 tons on a draft of 24 feet, was placed in 
the floating dry dock of the Inter-Island Steam Naviga- 
tion Company of Honolulu, which is only 352 feet long 
overall and has a lifting capacity of only 4,500 tons. The 
Thomas was crippled by the breaking of the blades of one 
of her propellers. As shown by the illustrations, she was 
placed in the floating dry dock and the stern raised until 
the propellers were out of water. Between midnight on 
August 12 and 8 P. M., August 13, three blades of one 
propeller were removed and new blades substituted, allow- 
ing the vessel to proceed on her way with only one day’s 
delay. 

It is apparent that as the length of the dock is only 352 
feet and the length of the ship 470 feet 6 inches, the bow 
of the ship overhung the dock 118 feet 6 inches. By a 
careful inspection of the photographs, it will be seen that 
the bow was hardly lifted while the stern of the vessel 
was lifted approximately 20 feet. From this it will be 
seen that it is practicable to make propeller repairs on 
a very large steamer with the aid of a comparatively small 
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Fig. 2.Replacing Propeller Blades on Army Transport Thomas 


floating dry dock. This dock was designed by William 
T. Donnelly, consulting engineer, New York, and in our 
July, 1914, issue it was fully described, together with a 
description of the docking of a large caisson which was 
an exceedingly top heavy structure. These two instances 
of unusual docking operations give a good idea of the 
wide range of usefulness of dry docks of this description. 


The Classification of Ships 


BY ARTHUR R. LIDDELL 


- American shipowners have sometimes asked what they 
gained by the classification of their fleets. The usuai an- 
swers given have been that the registration society exer- 
cises a control by impartial surveyors over the construc- 
tion of the ships and carefully tests the material supplied 
by makers, and that underwriters regulate their policies 
in accordance with the classes given. It is sometimes 
objected that a high-class shipyard can offer the same 
advantages in these respects, but a little consideration 
ought to show that this is hardly the case. The control 
has to be exercised by somebody, and to hand it over to 
an impartial central body is the cheapest way of carrying 
it out. The formation of a correct judgment on the scant- 
lings of a vessel that departs to any considerable degree 
from ordinary types requires a good deal of special knowl- 
edge which is not easily acquired. The average chief 


draftsman has not had the opportunity of seeing more 
than a certain range of work. If shipbuilders are to ex- 
ercise this judgment, they must keep specialists to sup- 
port them. In place of two or three men in the head 
office of a registration society, the shipping industries must 
pay the salaries of an expert in the branch in question 
in each of the shipyards, and, moreover, these experts 
cannot be expected to work on uniform lines. 

The testing of the material is done by the registration 
societies’ surveyors at the makers’ works. Any material 
not up to the standard is stopped at once, and time and 
friction are saved. If ten shipyards each send a sur- 
veyor to do this work, these representatives spend a large 
part of their time in waiting till portions of their mate- 
rial—sometimes very small ones—are ready for test, 
whereas a single local testing surveyor of a registration 
society can deal with one batch after another for dif- 
ferent yards. His work costs much less than that of the 
ten shipyard men and his special experience should enable 
him to act with greater confidence and authority. If the 
material is to be tested on delivery, each shipyard must 
have a testing plant and specialists to use it. Faulty ma- 
terial must be returned, and either the arrival of fresh 
material awaited or large losses incurred by the substi- 
tution for it of unsuitably. dimensioned stock. The cost 
of transport of faulty material, which is considerable, will 
in the long run have to be borne by the shipping indus- 
tries in general, though for the moment it may fall on 
the steel maker alone. 
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Then, again, there is the control of the building of the 
ship. The owners’ ship surveyor is often a seaman. If 
he be a naval architect, he will probably be wanting in 
the desirable quality of sea experience. The seaman may 
have a carpenter to assist him, but neither seaman nor 
carpenter will have the requisite special knowledge of 
materials or of the functions of the different parts of a 
steel structure. The shipyard also has not always at its 
command men trained to look at questions of local strength 
from the required point of view. There again each ship 
owner must have a specialist on the spot, and the com- 
bined salaries of these represent a much greater sum than 
the cost of control by the local surveyor, who, by the VEN 
finds time to perform other duties as well. 

Decisions given by an impartial authority are, in gen- 
eral, likely to be accepted. Controversies are thereby 
avoided and friction minimized. The question, what 
strength—i. e., what scantlings—should be given to a pro- 
posed vessel, is a very difficult one. A method of gaging 
it that can be simply applied has not yet been found. The 
mere application of the rules and tables of the registration 
society is not in itself sufficient. Any ship that is out of 
the common run has to be specially treated, and the scant- 
ling finally adopted for her is generally the result of spe- 
cial consultation and agreement with one of the bodies 
that have had a lifelong experience of strength questions 
and can speak with authority in regard to them. The 
certificates of such bodies also lighten the responsibility 
that has to be borne by shipowner and shipbuilder in case 
of accidents to their vessels. The public is an exacting 
tribunal and shows no mercy to the owner or builder of 
a ship that suffers mishap. 

It is said that underwriters are prepared to take risks 
on unclassed vessels. This is, under certain conditions, 
no doubt correct, but that the possession by a ship of a 
high class in a good registration society would not tend 
to lower the premium has to be demonstrated. The un- 
derwriter adjusts his premiums in relation to a number 
of different conditions, and he will probably in all cases 
be guided to a certain extent by the class or the want of 
it, even though he does not say so. 

But there is yet another side to the business of the 
registration society, and that is the keeping of the vessels 
up to the mark as the years roll by, the eventual lowering 
of their classes on account of deterioration, and the order- 
ing of necessary repairs when a ship seeks port in a bat- 
tered condition after a storm. This work can be satisfac- 
torily and systematically performed only by a staff of 
surveyors at the outports who stand under instructions 
from headquarters and are supplied with’all the dates of 
previous surveys and with the particulars of previous 
cases of damage experienced by each ship in question. 

Finally, when a vessel is to be sold, perhaps to make 
way for a more up-to-date successor, she is more likely 
to command a good price if classed than if entirely with- 
out a certificate. 

A registration society that is wise in its generation and 
takes an intelligent view of its position and its sphere of 
action is the friend and‘advisor of all shipping men. In 
their register books the societies compile a mass of useful 
information that is nowhere else attainable, and they 
supply the sea interests with networks of facilities and 
with ready advisors who are depositories of general and 
local information at all frequented corners of the. earth. 
To make use of the work and experience embodied in 
their rules without supporting them would ultimately be 
to let rules and register book and all the advantages pro- 
vided by them go by the board and create the necessity 
for the uncompromising and undifferentiating government 
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supervision that has in all ages been deprecated and 
avoided. The practice of dispensing with classification 
leads entirely in this direction. With the first great mis- 
hap, Judge Lynch steps in. Previous high reputations of 
firms involved are disregarded, and ignorance decrees 
that perfect safety shall in future be seen to by the nation. 
But the nation means retired public servants, who will go 
sure—that is to say, who will set their faces against im- 
provements or developments in every form, because they 
cannot gage their consequences. The registration society 
is the outcome of the accumulated professional expe- 
rience of the shipbuilding, shipowning and underwriting 
communities, which it focuses and renders accessible to 
all. It has no interest in the running of risks, and con- 
cessions it may make to any client are jealously watched 
by the rest. Any forward move it may sanction is cer- 
tain to have been viewed in every possible light, and, in 
fact, it exercises the same guiding and moderating in- 
fluence in the shipping industries that an upper chamber — 
of the legislature does in general politics. To replace it 
by a public department would be to discard the safety 
valve and work the boiler at half pressure. 

It is, indeed, a question for mature consideration, 
whether the functions of the registration societies could 
not profitably be further extended so that these bodies 
exercise more influence than at present on the various 
sea qualities of the ships they class. In connection with 
stability, rolling, steering, tendency to ship seas, vibration, 
arrangement of weights, stowage and some other qualities, 
there are limits and danger-zones that are, unfortunately, 
not matters of common knowledge. They might be made 
so by the training of the rank and file of men engaged in 
the shipping industries to a higher degree than at present. 
To do this, however, would be a work of time, and it 
would cost money. The students of naval architecture 
at the Technical College in Charlottenburg some years ago 
issued a pamphlet of warning against overcrowding of 
their faculty. In this it was shown that the college train- 
ing cost at least Mio,ooo per man and lasted some four 
or five years, and that the posts that might satisfy the 
aspirations of the successful students were few in num- 
ber and, owing to concentration of work in large estab- 
lishments, were becoming still fewer. A minority only 
of the certificated ones could ever reap the advantages of 
the money and time spent on their education. In fact, un- 
limited higher education does not pay, and we are forced 
back to the old system of the division of labor. Societies 
with special functions and practically acting as commit- 
tees of the representatives of the sea industries can exer- 
cise sufficiently elastic control over current practice to the 
best advantage of all concerned. 


MontHLY SHIPBUILDING Report.—The Bureau of Nav- 
igation reports 94 sailing, steam and unrigged vessels of 
15,410 gross tons built in the United States and officially 
numbered during the month of August. Of these vessels, 
13, aggregating 8,669 gross tons, were steel steamships. 
The largest vessel completed during the month was the 
steamer W. F. White of 7,180 gross tons, built by the 
American Shipbuilding Company at Lorain, Ohio. Four 
foreign-built vessels, of 12,599 gross tons, were added to 
the American merchant fleet during the month. 


The steamer Rose City of the Portland & San Francisco 
Steamship Company, Portland, Ore., will be equipped with 
four Ballin watertube boilers and other equipment at a 
cost of $50,000 (£10,500). 


Calculations for Ships’ Forms 


Light Thrown by Model Experiments Upon 
Resistance, Propulsion and Rolling of Ships 


BY REAR ADMIRAL D. W. TAYLORt 


All ship calculations proper are made from the complete 
lines, namely, sheer, half-breadth and body plans, or from 
special calculation plans derived from the lines. But in 
order to get out the lines in the first place, the usual meth- 
ods of trial and error involve a large amount of calcula- 
tion. Such drudgery could be largely reduced by the de- 
termination, once for all, before delineation, of each line 
to be drawn, provided this determination did not bring in 
too much drudgery of its own. This leads to the use of 
mathematical formule of such nature and with such 
optional coefficients as to enable us to choose in advance 
the kind of line we wish, with the certainty that the dis- 
placement or area will be what is desired. Some devices 
or formule for lines propose to go further and give lines 
resulting in ships particularly easy to drive, or whose re- 
sistance can be calculated from coefficients depending upon 
the formule. Such a proposition, for instance, was put 
forward by Herr Bauer in 1914 before the Schiffbautech- 
nischen Gesellschaft. 

For some fifteen years, at the U. S. Model Basin, there 
have been used mathematical formule, not with the idea 
that they give lines of minimum resistance, but simply to 
obtain lines possessing desired shapes. Dealing with a 
large number of models annually—one hundred and fifty 
distinct models in some years—even after allowing for the 
fact that many of them are from complete sets of lines 
furnished independently or derived from other lines by 
expansion or contraction, it would be practically impos- 
sible to accomplish the work with the force available, if it 
were necessary to draw each new set of lines by the trial 
and error method. By present methods, after a little study 
and practice, a competent draftsman can get out a com- 
plete set of lines giving exactly the displacement desired, 
using nothing from any previous vessel, in not more than 
five days. Most models, however, are modifications, in a 
desired direction, of some previous lines, and can be gotten 
out in less time. Practically all United States naval ves- 
sels designed during the last ten years have had mathe- 
matical lines. 

Formule for lines should be as simple as possible and 
involve the fewest possible optional coefficients. This for 
the reason that these quantities are not wholly indepen- 
dent, and the more complicated the formule and more nu- 
merous the optional quantities, the more complicated the 
relations between the optional quaitities which must be 
considered in obtaining a fair form. For water lines and 
curves of sectional area we use a fifth-power parabola as 
the primary formula. For such a line, of given half-length 
and half-beam, we may choose, at will, the coefficient of 
fineness, the tangent or angle of inclination at the extrem- 
ity, and the curvature amidships. The inclination at the 
midship section is in every case zero, and the water line 
must have the proper half-breath at the midship section, 
which, of course, is not necessarily at the center of length. 

For fine sections, with sectional coefficients below 0.7, 
or thereabouts, a fourth-power parabola is used, the op- 


tional quantities being the coefficient of fineness of the 
aie 
* From a paper presented at the International Engineering Congress, 
San Francisco, Cal., September, 1915. 
+ Chief Constructor, United States Navy. ] 
1 “Harmonie der Schiffsformen,’”’ by M. H. Bauer, in the “Jahrbuch 
der Schiffbautechnischen Gesellschaft,” 1914. 


section, the flare or tumble-home of the section at the 
water line, and the dead-rise at the keel. For full sections, 
with sectional coefficients above 0.7, or thereabouts, we 
use an arc of a very well-known curve, namely, the com- 
mon hyperbola. This can be made to give sections prac- 
tically identical with those from the fourth-power parabola 
for coefficients in the vicinity of 0.7, so we can pass from 
one formula to the other without any difficulty. For these 
full sections the only optional quantities are the coefficient 
of fineness and the flare or tumble-home at the water line. 
The dead-rise follows from the nature of the curve, but it 
is found in practice that for the full sections for which the 
hyperbola is used, and for ships’ forms as they are, the 
dead-rise angles resulting from the hyperbola are quite 
satisfactory. The trouble with mathematical formule for 
sections and water lines is that in addition to giving us 
the curves we want, they are capable of giving us a great 
many curves that we do not want, and before they can be 
used with satisfaction, it is necessary to determine how to 


-use the optional coefficients in order to obtain, at will, 


curves such as are wanted. The details of the formule 
and their applications are given in an appendix, concern- 
ing which it may be said that, while desirable, it is not at 
all necessary that one using the methods should understand 
the mathematics of them. In one of the illustrations, giv- 
ing the body plan ef a vessel with mathematical lines, 
each section from keel to water line is calculated mathe- 
matically by the methods explained in the appendix. 


RESISTANCE 


‘ When steam navigation entered upon the rapid develop- 
ment dating from the middle of the last century, it be- 
came necessary that former crude ideas as to the resistance 
of ships and methods of determining the power required to 
drive a given ship at a given speed should be replaced by 
ideas and methods more in consonance with facts. 

In 1860, or later, we find leading authorities who con- 
sidered that the whole resistance of a ship was due to 
surface friction and that for properly formed ships the 
wave resistance was negligible. All such ideas have now 
been discarded, and the present accepted ideas as regards 
resistance of ships are based entirely upon the work done 
by William Froude and his successors in model tank ex- 
periments. Although it is more than forty years since 
Froude built the first model tank in his garden at Torquay, 
England, and published most important results of experi- 
ments made there, it is only since a comparatively recent 
date—say the beginning of the present century—that 
model tanks and their results have been generally accepted 
as ordinary tools of the naval architect thoroughly to be 
relied upon. Here and there a sceptic may exist to-day, 
but the law of comparison as applied by Froude is now 
generally accepted. 

At the United States Model Basin, during the last fifteen 
years, the Froude methods have been applied to the 
models of some 189 United States vessels, having a total 
displacement of about 1,163,874 tons and a value, or cost 
when new, of about $443,000,000 (£95,000,000). In the 
cases of two vessels, only, have the results of the trial of 
the full-sized ship differed materially from what was to be 
expected from the model results. This was really one case, 
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as the two vessels were sister ships. The probable cause 
of the discrepancy has long been known, although it acts so 
seldom in practice that it is apt to be forgotten. 

The law of comparison, strictly sncaliding , requires that 
not only must the speed of the full-sized vessel be to the 
speed of the model in the ratio of the square roots of their 
linear dimensions, but that the pressures around the two 
must be in the ratio of the linear dimensions. It so hap- 
pens, however, that pressure does not affect materially the 
resistance due to surface friction and to the formation and 
dispersion of waves for either model or ship. As regards 
the third recognized element of resistance, namely, eddy- 
ing, the theoretical pressure conditions must be complied 
with, if the eddy resistances of model and full-sized ves- 
sel are to follow the law of comparison; but in nearly all 
vessels the eddy resistance is not only a small factor, but 
consists of eddies behind struts, stern post, etc., which are 
comparatively little affected by pressure. But in vessels 
with exceptionally full sterns, we may have eddies under 
the quarters, with accompanying increase of resistance; 
while corresponding eddies do not appear in the model, 
although they would appear if the pressure around the 
model could be reduced to scale. This was apparently the 
condition in the case of the two vessels above referred to, 
which required more power than expected to obtain their 
designed speed. 

I would not be understood as stating that the resistance 
of a full-sized vessel can be determined in advance with 
minute accuracy by model basin experiments, or by any 
other method now known. 
sistance of any vessel is largely due to frictional resist- 
ance. For most vessels, this factor is decidedly predom- 
inant, and we determine the frictional resistance by esti- 
mates based upon experiments made by Froude forty years 
ago. It is very difficult to determine with minute accuracy 
ihe actual frictional resistance of the surface of a large 
vessel; the workmanship, condition of plating, and other 
minor factors affect it appreciably, and marine growth may 
increase friction radically. Experiments in the United 
States Model Basin, with plates exposed to fouling, near 
Norfolk, Va., indicated that in seven months, from July 
to February, a marine growth by no means excessive, con- 
sisting mostly of barnacles, averaging in total weight when 
dry one-quarter of a pound per square foot, would in- 
crease the frictional resistance by as much as 210 percent. 
Moderate ordinary corrosion with no appreciable fouling 
will also materially increase frictional resistance. 

In connection with the friction of models, it may be of 
interest to record that the experience of the United States 
Model Basin, as regards variation of friction with temper- 
ature, does not appear to be in accord with the rather dis- 
cordant results obtained in Great Britain. In the early 
days of the establishment, in 1899-1900, Froude’s frictional 
coefficients, deduced from experiments with varnished 
wooden planes were carefully checked as regards planes 20 


feet long and 18 inches wide (6.1 m. x 0.457 m.). These 
also were varnished wooden planes, and the results 
were in substantial agreement with those of Froude. 


During the last few years, information has been published 
as regards the variation of resistance of models with vari- 
ation of temperature in the model tank for the tank of 
the Messrs. Denny, at Dumbarton, Scotland, and for the 
William Froude taxk at Kew, England. Sir Archibald 
Denny * stated that “the correction should be 4 percent for 
10 deg. F.” In the same discussion, Mr. Baker} stated 
“With regard to skin friction correction, Sir Archibald 
Denny takes 4 percent correction on the whole for a 10-de- 
gree change in temperature. We ourselves, correct 3 per- 


* Page 63 
7 Page 64, 


Architects, 1914. 
Architects, 1914. 


Transactions of the Institution of Naval 
Transactions of the Institution of Naval 
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cent for the same range of temperature, but we only take 
our correction on the skin friction, because, so far as I can 
see, temperature cannot affect the wave resistance.” 

In 1912 a special investigation of this matter was under- 
taken at the United States Model Basin, it being planned 
to run a model of a battleship and a model of a torpedo 
boat destroyer monthly, and note temperature upon each 
occasion. The models used at the United States Model 
Basin are of wood, varnished and before a run, each model 
was smoothed by sandpapering and revarnished. The 
ordinary variation of temperature of the water in the 
United States Model Basin is from about 80 degrees in 
the height of summer to about 54 degrees in mid-winter. 
The temperature would fall much lower in the winter, ex- 
cept for the fact that the building is thoroughly heated in 
cold weather. In the winter of 1913, after filling the basin 
with fresh, cold water, the trial models were run in water 
as cold as 44.5 degrees. The results of these experiments 
were quite consistent. The only anomaly developed was 
when, after nine months, there had been such an accu- 
mulation of varnish that the varnish was scraped off and 
the models revarnished. This resulted in an anomalous 
reduced resistance of 3 percent. The results may be sum- 
marized as follows: 

With change of water temperature there was a percep- 
tible change in the resistance of both the battleship and 
destroyer models. These changes in resistance, due to 
temperature, were apparently more closely related to the 
frictional resistance than to the residuary resistance. and 
ihe percentages given below are based on the frictional 
resistance alone. For the battleship model, the decrease 
in resistance for 10 degrees F. increase in temperature was 
about 1.9 percent of the frictional resistance, and for the 
destroyer model 2.3 percent of the frictional resistance. 

It is seen that this variation is much less than that ap- 
parently occurring in Great Britain. The difference may 
be due to one or a number of different causes. The models 
used in the United States Model Basin are 20 feet (6.1 m.) 
instead of 12 feet to 14 feet (3.66 to 4.27 m.) as usual in 
the British tanks: the models are wood, varnished, in- 
stead of paraffine ; the average temperature in the Wash- 
ington tank is materially higher than that of the British 
tanks; the water used, which is taken from the Washington 
City mains and has passed through sand filters, may be 
different in quality. Although the water used in filling the 
tank at intervals of from a few months to sev eral years is 
taken direct from the Washington City mains, the small 
stream kept constantly running in is refiltered with a 
small amount of alum injected prior to refiltering. 

It has been the endeavor of many people in the past to 
devise a formula expressing the resistance of a ship. The 
numerous results of the model-basin experiments which 
have been published in the last ten or fifteen years have 
been rather discouraging to the development of any such 
formula. 

We have learned that a factor which is of importance 
at one speed is almost negligible at another. If we take 
two vessels, identical in dimensions and displacement, and 
build one with fine ends and the other with full ends, the 
fine-ended vessel will offer much less resistance over a 
certain range of speed, while at extreme speeds the full- 
ended vessel will be materially better. 

Some years ago there were published the results of ex- 
periments with a large number of models at the U. Ss 
Model Basin,* where proportions and coefficients had been 
varied systematically. The general results of this so- 
called standard series agree very closely with the general 
results from a very Jarge number of additional models of 


* “The Speed and Power of Ships,’ D. W. Taylor, 1910. 
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usual types tried at the U. S. Model Basin, and also agree 
very well with exceptional results from other model basins. 
If a formula or formule -could be devised which would 
accurately express the plotted results of the standard 
series referred to, we should have the desideratum of 
many years. Attempts to do this have not been very suc- 
cessful, but the results, as plotted, show the broad fea- 
tures of the resistance of ships of usual types. 

In the first place, the actual size of a vessel, its displace- 
ment, is, of course, the primary factor in its resistance. 
In the second place, the proportions come into play. 
Viewing this aspect of the case, the most important fea- 
ture is the length used for a given displacement. Beam 
and draft are comparatively minor factors, while the 
length is a major factor. Length is of peculiar value for 
cutting down the wave-making resistance; hence, we find 
that for fast vessels, where wave-making resistance is of 
such importance, the total resistance may nearly always 
be decreased by increasing the length. The third factor 
of primary importance is the longitudinal or prismatic 
coefficient, or what is in a way the same thing, the nature 
of the ends, whether fine or full. This is a very impor- 
tant factor. For speeds which are moderate in proportion 
to the length of the vessel—that is, when the speed-length 
ratio, or speed of vessel in knots divided by the square root 
of the length in feet is below about 0.8 (0.442 in metric 
units )—the large midship section and fine ends are nearly 
always favorable to speed. About a speed-length ratio of 
0.95 (0.525), there is a somewhat indeterminate region 
where variation of the longitudinal coefficient does not 
produce much effect. For high speeds, however, say of 
speed-length ratio above 1.25 (0.695), we gain, by reduc- 
ing the midship section and using large longitudinal co- 
efficients, even up to 66 percent, and their associated full 
ends. 

There appears no question that the fore body has much 
greater influence upon resistance than the after body. Ex- 
periments, described in the Transactions of the Society 
of Naval Architects,* show that radical variations in the 
shape of sections of the after body produced comparatively 
little effect upon resistance. The shape of the sections 
forward, however, does materially affect the resistance, 
and for the great majority of vessels there is no doubt 
that fine or hollow lines forward near the surface of the 
water, resulting in forward sections full below water, 
even bottle-shaped in many cases, are favorable to speed. 
Many sea-going people and naval architects are opposed 
to hollow water-lines forward, but there are indications 
that the results of model-tank experiments are making 
more and more impression upon practical people; and 
although we may not again find in fashion the very hollow 
lines of Scott Russell, we are certainly much nearer to 
this extreme than we were ten years ago. 

Sir Archibald Denny, in his presidential address this 
year at the Institute of Marine Engineers, pointed out 
that of late years there has been a decided reduction in 

_the block coefficients of low-speed cargo vessels, due to 
unsatisfactory experience at sea with those of coefficients 
of 0.80 or over. It would not have been necessary to settle 
this question by trial and error on full-sized ships at sea, if 
careful investigations of models had been carried out. 
There have now been published sufficient results of sys- 
tematic model investigationst to enable the competent 
naval architect, dealing with merchant vessels, to settle 


**“Some Experiments with Models having Radical Variations of After 
Sections,” D. W. Taylor, Transactions of Society of Naval Architects 
and Marine Engineers, 1914. 

{ “Some Results of Model Experiments,’’ R. E. Froude, Transactions 
of the Institution of Naval Architects, 1904. “The Speed and Power of 
Ships,” by D. W. Taylor, 1910. ‘Model Experiments on the Resistance 
of Mercantile Ship’s Forms,’ G. S. Baker, Transactions of the Institu- 
tion of Naval Architects, 1914. 
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with quite satisfactory accuracy the relative financial re- 
sults to be expected in service from vessels of varying 
form and fullness of usual types. For special and un- 
usual types and for vessels for high speed in shoal water, 
it is necessary to go largely by guesswork or to have re- 
course to medel experiments, which will be found, by far, 
the most profitable capital investment in such cases. 
(To be continued.) 


International Engineering Congress 


The most important meeting of engineers that has taken 
place in this country for many years is the International 
Engineering Congress, which was opened in San Fran- 
cisco on September 20 and continued for six days. The 
following papers were presented before the section de- 
voted to naval architecture and marine engineering: 


TUESDAY, SEPTEMBER 21 


“Ship Calculation, Resistance and Propulsion.” By Rear 
D. W. Taylor, U. S. N., chief constructor, United States Navy. 

“Ocean Freighters.”’ By Ernest H. Rigg, naval architect, New York 
Shipbuilding Company, Camden, N. J. 

“Recent Developments in Japanese Shipbuilding.” 
professor of naval architecture, Tokyo Imperial 
Japan. 

“Bulk Freight Vessels of the Great Lakes.” By Professor Herbert C. 
Sadler, professor of naval architecture, University of Michigan, Ann 
Arbor, Mich. 


Admiral 


By Dr. E. Terano, 
University, Tokyo, 


AFTERNOON SESSION 


“River, Lake, Bay and Sound Steamers of the United States.” By 
Andrew Fletcher, president, W. & A. Fletcher Company, Hoboken, N. Io 

“Special Types of Cargo Steamers for the United States Coast to Coast 
Trade Through the Panama Canal.” By George W. Dickie, naval archi- 
tect, San Francisco, Cal. 

“The Development of the Sail Yacht, Steam Yacht and Motor Yacht 
in American Waters.” By William Gardner, naval architect, New York. 

“The Lightship.” By G. C. Cook, Department of Commerce, Light- 
house Service, Washington, D. C. 


WEDNESDAY, SEPTEMBER 22 


“Warships of the First Line of Battle.’ By Col. E. Ferretti, chiet 
constructor, Royal Naval Arsenal, Naples, Italy. 

“The Submarine.”’ By R. G. M. Robinson, managing director, Lake 
Torpedo Boat Company, Bridgeport, Conn. 

“Present Conditions of the Submarine.” By Max A. Lauberf, late 
chief constructor, French Navy, Paris, France. 

“Modern Marine Gun Armament.’’ By Lieut. H. F. Leary, U. S: N. 

“General Problem. of Naval Warfare.” By Lieutenant-Commander 
D. W. Knox, U. S. N. 


TuurspAy, SEPTEMBER 23 


“Marine Boilers and Boiler Room Equipment.’’ By Charles F. Bailey. 
chief engineer, Newport News Shipbuilding & Dry Dock Company, New. 
port News, Va. 

“The Development of the Marine Steam Turbine.” 
Commander H. C. Dinger, U. S. N. 

“The Application of the Steam Turbine to Marine Propulsion.”? By 
J. F. Metten, chief engineer, William Cramp & Sons Ship & Engine 
Building Company, Philadelphia, Pa. 

“Recent Development in Marine Engineering in Japan.” By Dr. M. 
Tsutsumi, chief engineer surveyor, Japanese Mercantile Marine Bureau, 
Tokyo, Japan. 

“Coaling Plants and Floating Cranes of the Panama Canal.” 
Cooke, civil engineer, U. S. N. 

“Cargo Handling Methods and Appliances.” 
consulting engineer, New York. 

“Some Economic Fundamentals of Freight Handling.”” By David B. 
Rushmore, chief engineer, power and mining department, General Elec- 
tric Company, Schenectady, N. Y. 

“The Modern Trend in American Marine Terminals.” By Robert H. 
Rogers, power and mining engineering department, General Electric Com- 
pany, Schenectady, N. Y. 

“Cargo Handling Methcds and Appliances.” By James A. Jackson, 


power and mining engineering department, General Electric Company, 
Schenectady, Ne Wi. 


3y Lieutenant- 


Bye Geely 


By H. McL. 


Harding, 


FRIDAY, SEPTEMBER 24 
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Design of Small 


Screw Propellers 


Size and Location—Safe Peripheral Speed— 
Preparation of Actual Working Drawings 


BY D. H. JACKSON 


This paper deals with the subject of small screw pro- 
pellers, purely as it affects the draftsman or designer. 
The author has not touched upon any of the classic ex- 
periments and the more or less abstruse theories deduced 
from them, but has endeavored to, treat the matter 
throughout from a fairly practical standpoint, as covered 
by his own experience. So far as the draftsman is con- 
cerned, the first question to engage his mind on the sub- 
ject of a propeller is: 

(a) How much room will the propeller occupy? If the 
diameter be proportioned on past experience, will the con- 
sequent shaft-line be convenient and practicable? This 
consideration is often of great importance when dealing 
with small propellers. 

(b) Will the peripheral speed of the propeller be within 
safe limits? 

These two points have usually to be settled in short time 
and at short notice. Often, indeed, the diameter and 
pitch of propellers, and the exact position of shaft-line, 
have to be fixed at the time of tendering for an order, 
which is usually a very strenuous period. 

This task being safely completed, the unfortunate and 
long-suffering draftsman is granted a breathing space un- 
til the time arrives for: 

(c) The preparation of actual working drawings of the 
propeller. 

There are pitfalls awaiting the unwary, even in this 
process. They are, however, not usually of a serious 
nature, and the author is bold enough to hope that cer- 
tain of the notes contained in this paper may help to 
smooth the way of the draftsman over some of these 
points. 

Now let us revert to the first consideration: 


How Mucu Room WILL A PROPELLER TAKE? 
Probably the great stand-by of the draftsman in the 
matter is one or other of the well-known formule: 
(1) Diameter of propeller is proportional to 


3 es 


N 


(2) Diameter of propeller is proportional to 


S3 


Wihere lavas — 
through one propeller. 

R = revolutions per minute. S = 
knots. 

Now, in spite of the careful experiments, deductions, 
etc., on which these two formule are based, the author 
is of the opinion that equally close results, together with 
greater handiness of calculation, may be obtained with the 
formula: , 

(3) Diameter of propeller is proportional to 


, or else 


indicated horsepower transmitted 


speed of vessel, in 


a 
S 


* A paper read before the Institute of Marine Engineers, London, 
February, 1915. 


Obviously, such a formula only holds good for cases of 
close similarity, in form of vessel and speed. The Tables 
I and II annexed give some characteristic comparisons 
derived from the use of formula (3). Table I shows a 
number of examples of small vessels of full body; dis- 
placements varying from 100 to 500 tons; speeds up to 
about 14 knots. Table Il shows a number of examples of 
vessels of from 700 to 1,000 tons displacement, and of 
high speed. Needless to say, where shaft horsepower and 
indicated horsepower are to be compared, the value of 
I. H. P. must be multiplied by a suitable coefficient (gen- 
erally about 0.9) to obtain the corresponding S. H. P. 
For ships fitted with Diesel engines, this coefficient should 
be diminished to about 0.8 to 0.85. 


TABLE I 
Dia. of Propeller 
esHbes - 
No. throughone Speed /I.H.P. Dia. of 
Propeller in Knots / Propeller /I.H.P. 
Math vw & 
iL 600 14 6.54 4.67 feet 0.71 
2 400 10 6.33 4.75 < 0.75 
3 600 10 7.75 6.00 << 0.775 
4 600 10 7.75 5.90 “ 0.76 
5 800 14 7.56 6.00 “ 0.795 


In connection with Table I it may be noted the propeller 
in example No. 1, ran at about 200 revolutions per minute, 
while that in No. 5 example ran at about 350 revolutions 
per minute. 


TABLE II 
Dia. of Propeller 

S.H.P. 
No. throughone Speed {/S.H.P. Dia. of 

Propeller in Knots / Propeller JS.H.P. 

V iS) / 
Vv S 

1 2,200 27 9.02 4.00 feet 0.443 
2 4,960 28.2 13.3 5.54 SS 0.417 
3 8,250 30.6 16.4 Chi 0.41 
4 12,250 32 19.6 Uden 0.39 
5 8,670 33 16.2 7.00 “* 0.432 


It will be noticed that example No. 4 in Table II shows 
a considerable discrepancy in the value of 
diameter of propeller 


———SSSsSsS 


Cee) 


That particular ship was of a bad form for the high 
speed at which she was driven. The propellers described 
in Table II were all driven by steam turbines at, say, 
600-650 revolutions per minute. 

The above two tables will naturally suggest the con- 
struction of a curve in which the values of 
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diameter of propeller 


Ca 


are plotted against corresponding values of the block co- 
efficients of displacement of the ships under consideration. 
Such a curve may readily be drawn by any draftsman to 
suit the class of work with which he may be dealing. For 
obvious reasons the author is not at liberty to publish 
such a curve drawn from his own experience. It must be 


Fig. | 


borne in mind, however, that with vessels of high speed, 
results calculated in this way upon the block coefficient 
of displacement may be seriously upset by a bad design 
of hull, particularly where the after-body is of unsuitable 
form, as exemplified in Table II, No. 4. 


Tre CLEARANCE 
The question of diameter being settled, the next point, 
perhaps, is that of tip clearance. This must, without 
doubt, be greatly influenced by the peripheral speed at 
which the propeller is to run. For propellers running at 


“SS 


Fig. 2 


very high speeds, such as those fitted in turbine-driven 
vessels, it appears that the clearance between the propeller 
circle and the ship’s skin should not be less than about 18 
inches; which figure might, when absolutely necessary, be 
reduced to 16 inches, although many designers stand out 
for not less than 24 inches of tip clearance for propellers 
of this class. The writer has in mind a vessel having tip 
clearance, between the propeller circle and the ship’s skin 
of 18 inches, with the propellers running at a peripheral 
speed of about 15,000 feet per minute. These particular 
propellers proved themselves remarkably efficient in every 
way, in spite of the high peripheral speed and relatively 
small clearance. There is no doubt that with turbine- 
driven vessels having three or four screws a great loss of 
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efficiency is caused by overlapping of the propeller circles, 


. as shown in Fig. 1. This fault should be carefully avoided 


by the designer as far as possible. 

Turning now to propellers running at slower speeds, it 
is evident that the tip clearance may be greatly reduced. 
Probably the figure may be very much smaller where the 
point of minimum clearance occurs against the skin of the 
ship than where the propeller revolves in the ordinary 
type of stern frame, as illustrated in Fig. 2. This amounts 
to saying that twin screws may have smaller clearance 
than single screws. The same point is borne out by usual 


| 
| 


Driving Platform 
in-centre: 


practice in the construction of raised propeller steamers 
(in which, to secure a shallow draft, the propeller works 
in a tunnel formed in the stern of the vessel). In many 
such steamers the tip clearance has not exceeded 1% 
inches, with peripheral speeds of some 3,000 feet per 
minute. In connection with vessels of this class it is 
worth noticing that there appears to be no loss of efficiency 
caused by the propellers of twin screw steamers turning 
inward, while the consequent improved accessibility of the 
engines (see Fig. 3) is undoubtedly a great advantage. 


PitcH 
On the subject of pitch of propellers little need be said; 
most designers have ample data concerning slip upon 
which to base their calculations. Here it might be noted 
that the mistake is occasionally made of using a formula: 


speed in knots X I0I.3 X (100 -+ percentage of slip) 


Pitche— 
revolutions per minute < 100 
This should, of course be written: 


speed in knots X 101.3 X 100 
(A) eeeitche— 


revs. per min. X (100 — percentage of slip) 

The use of the wrong formula has the effect of reduc- 
ing the result obtained, thereby probably making for an 
inefficient propeller. Some few engineers, in spite of the 
experimental research of the standard authorities on pro- 
pellers, with the obvious deductions therefrom, are in- 
clined to design propellers for very small slip; it seems to 
be well borne out that for small vessels of fairly fine form 
and of speeds ranging from 10-12 knots upward, slips may 
be as high as 20 percent, or even in some cases 25 percent, 
without necessarily indicating a lack of efficiency. It is 
certainly desirable that the ratio of pitch to diameter 
should be kept fairly high, which naturally involves in- 
creased slip, if the engines are to run at their full designed 
speed. 

The preliminary figures of diameter and pitch having 
been settled, there remains: 


THE PREPARATION OF WoRKING DRAWINGS 


Here the question of blade area becomes important. 
Now the blade areas of propellers for similar conditions 
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may be compared by means of a formula analogous to 
that (No. 3) dealing with diameter of propeller circle as 
follows: 


16, IP, 
(5) Blade area is proportional to Ae 


S 

In the writer’s opinion the most desirable figure to com- 
pare in this way is what is known as the projected area 
of the blades. Another useful means of calculating the 
blade area required depends upon the thrust per unit sur- 
face of projected blade area. This figure may be as high 
as 12-14 pounds per square inch for vessels of high speed 


Pounds thrust her sq.inch. 


+ & ‘ 


2 
Dheed of vessel,m knoks. 


'6 20 24 28 32 se 
Fig. 4 


(say 25 knots and upward) ; while for quite small vessels 
(say 60 feet length or thereabout) of moderate speeds, the 
corresponding figure comes down to about three pounds 
per square inch. The curve (Fig. 4) in which thrust per 
Square inch is plotted against the speed of the vessel, may 
serve to give some idea of the figures allowable. 


SCANTLINGS OF Boss AND BLADES 


The next point to be considered is the axial length of 
the propeller boss. This often has to be settled before the 
actual working drawings of the propeller are prepared, 
because of its relation to the design of the tail-end shaft. 
It must be noted, in connection with the following re- 
marks, that the common practice with propellers of the 
size herein discussed—up to six or seven feet diameter— 
is to cast the blades.solid with the boss. For propellers of 
normal form, such as would be fitted to vessels of moder- 
ate speed, the axial length of boss will be from one-eighth 
to one-sixth of the diameter of the propeller. The diam- 
eter of boss bears a close relationship to the thickness at 
root of blades, and must be considered in connection 
therewith. These two points will be dealt with later. 
The taper of the coned bore of propeller to suit the tail- 
end shaft is commonly made 1 inch diameter in 10-inch 
length. A finer taper, viz., I inch diameter in 12-inch 
length, is often used; there seems, however, to be no great 
advantage to be gained by this fine taper, while the dif- 
ficulty of withdrawing the propeller is certainly increased, 
giving rise to the use of much bad language, for which 
the designer is, in part at least, responsible. 

For obtaining the thickness at root of blades a number 
of formule are in common use: 

(6) T =¥% inch per foot of diameter for cast iron, 34 
inch for gun metal, 5/16 inch for cast steel or bronze. 


—— X K+ C. 


(Seaton. ) 
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IN SCILIEL PS< (Da) 2? Gh 20 

(3) aie : os 
B, IPSS Ike, ID), 
(Barnaby) 

Probably the most reliable formula for all cases is the 

Admiralty formula: 
IBS WP SP IR SKIP 

(0): i eee ee 
I. H.P. xX (D—d,) 

T = thickness of blade at surface of boss, in inches. 7) = 
thickness of blade at center of shaft, in inches; see Fig. 5 (a). 
d—diameter of tail-end shaft, in inches. d;:—= diameter of 
boss, in inches. D = diameter of propeller, in feet. == num- 
ber of blades in one propeller. b—=breadth of blade at root, 
in inches, measured parailel to shaft (see Fig. 5 (b) ). B= 
breadth of blade at root, in inches, measured as in Fig. 5 (c). 
B,=breadth of blade at root, in inches, measured as in Fig. 
5 (d). R=reyolutions per minute. P—pitch of propeller, 
in feet. /. H. P.=<indicated horsepower transmitted through 
one blade. S =speed of vessel in knots. C=¥% inch, K= 
1.5, V =2.0 (all of manganese bronze). 

Now M, the constant in the Admiralty formula, has for 
an ordinary manganeze-bronze propeller a value of from 
go to 120, according to circumstances, with proportional 
values for cast iron or cast steel. A propeller was recently 
designed to work in rough, broken water, where whirl- 
pools, rapids, small branches of trees and other unpleasant 
incidents were commonly to be met with. For this pur- 
pose the constant M for a propeller 6 feet diameter, 6 feet 
6 inches pitch, of manganese bronze, was made equal to 


d 
Ls to & df diameter! 
of propeller. , 


(b.) 


(c.) (d.) 


Fig. 5 


130. This propeller has given satisfaction in service, and 
up to the present still has its full complement of blades. 
In order that a sound casting may be obtained, it is of 
the utmost importance that the thickness of metal at the 
boss should be carefully proportioned to suit that at the 
root of the blade. Fig. 5. (a) shows proportions which 
give good results. The thickness of metal in the boss 
should not be less than that shown, but may be more if 
desired. A should, however, be greater than B, and B 
should be greater than C. The founders generally prefer, 
especially in bronze propellers, that the propeller should 
be cast without the recess indicated at D, this recess being 
afterwards machined out when the propeller is bored. 
Such preference may possibly be due to the practice of 
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charging for castings by weight. In any case, the axial 
length of the recess should not exceed about cne-third of 
the length of the boss.. Two keys must be fitted, and it is 
an advantage to arrange each keyway in the propeller to 


= 
a 


come opposite to the root of a blade. Hence a four-bladed 
propeller will have two keys placed go degrees apart, while 
those in a three-bladed propeller will be arranged 120 de- 
grees apart. See also Fig. 5. It may be noted that the 
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exceeded. The thickness at the tip of the blades of an 
ordinary manganese-bronze propeller need not exceed 
3g inch for a propeller 6 feet in diameter, while for a 
high-speed propeller of that size, with good tip clearance, 
it may be 4 inch with perfect safety. 


SHAPE OF BLADE 


Much has been written, many ingenious theories have 
been advanced, and many equally ingenious designs have 
been registered and patented, all dealing with the shape 
of propeller blades. And, speaking very broadly, not one 
of these ingenious designs is any better than its fellows, 
and not one shows any real superiority over the simple 
blade form which is commonly adopted. General expe- 
rience and practice lead one to the conclusicn that for 
propellers of moderate speed, the type of blade form 
shown in Fig. 6 at (a) gives good results. It is probably 
also an advantage for the blade to be set back as shown at 
(b), instead of normal to the shaft centerline, as indicated 
in Fig. 6 at (c) and (d). In propellers of the latter class, 
where very wide blades are common, it is well to avoid 
blades of the form shown at (e) in Fig. 6. Such a blade 
form does not give good results, probably because the 
mechanical weakness of the corners of the blade indicated 
at (f) and (g) causes deformation of the blade under 
working conditions. A propeller having blades of that 
form might possibly be improved by the removal of these 
corners, in spite of the reduction of area entailed. 


PROJECTION OF PROPELLER BLADES 
With regard to the actual projection of propeller blades, 
the following method was evolved by the writer for his 
own use. It differs from most methods commonly em- 


Fig. 7 


‘crushing load on the side of the keys has been allowed as 
follows, with satisfactory results: 


Crushing load on side of key in shaft, 
22,000 pounds per square inch. 

Crushing load on side of key in pro- 
peller, 18,000 pounds per square inch. 


Assuming one key to 
transmit 2/3 of 
total torque. 


These are, however, high values, and must certainly not be 


ployed in that it gives an absolutely correct projection of 
the propeller, and also gives a correct value for the de- 
veloped area. Especially with the very wide forms of 
blade common in propellers for turbine-driven vessels of 
high speed, the inaccuracies involved with the usual 
methods of projection are sometimes of some consequence. 

Referring to Fig. 7, the section of boss and blade ‘is 
drawn from figures obtained in the manner previously 


i j 


450 


described under the heading “Scantlings of Boss and 
Blades.” The projected blade is next drawn to give the 
required area and blade form. The projected area should 
be reckoned on that part of the blade outside the circle AB, 
the distance CD being made equal to one-third of the 
radius Z. The line FG is drawn parallel to the working 
surface of the blade, in the usual manner, the distance EF 
being equal to 
Pitch of propeller 


27 


The length of are HK (which is drawn about the center 
of propeller L) is measured along the line FG, from F, 
giving the point M. This is readily done by means of a 
flexible steel scale, a flexible batten, or other similar 
means. The point M is projected back on to the pitch line 
NE, corresponding to the arc HK, giving the point O. 
The point O is projected perpendicular to EF, to meet 
the projector drawn from H, parallel to EF in the point P. 
Then P is the side elevation of the point H at the edge 
of the propeller blade. The length OF is the actual length 
of the helical arc, HK, on the surface of the blade. Trans- 
ferred to KQ, this length gives a half developed section 
of the blade, at the radius LK, KR being equal to ST. A 


INTERNATIONAL MARINE ENGINEERING 


OcTOBER, I915 


circular arc, KU, is drawn about the center X, the distance 
LX being equal to about one-tenth of the diameter of the 
propeller. This same point X is the center of all corre- 
sponding arcs—e. g., WV. Now if the straight-line length, 
OE, be transferred to the circular are KU, measuring 
from K to U, then U is the corresponding point to H on 
the developed or expanded blade. This process being re- 
peated, the side elevation and developed view of the blade 
are obtained as shown. The side elevation is a correct 
projection of the blade, and the development of the blade 
gives the correct developed area, together with a good 
approximation to the shape. It is, of course, impossible 
correctly to develop the shape of a propeller blade on to a 
flat surface. The foregoing method of projection may 
readily be adapted to deal with propellers having either 
set-back blades or blades of increasing pitch. The 
methods of adaptation will be obvious to anyone accus- 
tomed to the design of propellers. 

The writer makes bold to hope that these notes on pro- 
peller design may have touched upon some points which 
are not as a rule made clear in text-books, but which are 
of real interest to the propeller-draftsman. In conclusion, 
the writer’s thanks are due to Mr. H. E. Yarrow for per- 
mission to publish certain of the foregoing notes. 


Modern Submarines in War and Peace—IV 


Motive Power of Submarines for Surface Work— 
The Heavy Oil Diesel Type Engine—Periscopes 


BY SIMON LAKE 


The internal combustion engine is the “heart” of the 
submarine. It is the only motive power thus far evolved 
suitable for submarine use. When properly designed and 
built, it will be “ideal” for the service. 

The internal combustion engine has the advantage over 
any other known “prime motor,” in that it can be started 
or shut down instantly. This is of the first importance, 
as it permits of quick submergence or emergence, either 
to “submerge” and escape from a high-speed surface de- 
stroyer, or to “emerge” and capture a merchantman. It 
also permits of comparatively high speeds and larger 
radius of action submerged, when installed in a manner 
I shall indicate later in connection with “high speed sub- 
marines.” It weighs less per horsepower, takes up less 
space, and requires less fuel per hour than any other re- 
liable prime motor, unless something radically new is 
evolved. The internal combustion engine is therefore 
bound to survive as the prime motive power for sub- 
marines. 


Tue ArGonAuT’s ENGINE 


The writer was the first to use an internal combustion 
in a submarine boat (in the Argonaut). This first engine 
was a heavy duty engine of rugged construction, and gave 
but little trouble. It weighed over 75 pounds per horse- 
power. This type of engine, with but slight modifications, 
was installed in six other boats built subsequent to the 
Argonaut. ‘They also worked satisfactorily for several 
years, and as long as I had knowledge of them (they were 
sold abroad) they always gave satisfactory and reliable 
service. 

The first gasoline (petrol) internal combustion engines 
installed in the Holland boats were also of rugged con- 
struction, and the writer has been informed by various 


officers in our submarine service that they are reliable 
and gave but little trouble. It is known that, after twelve 
years’ service, some of them are still doing good work. 
The boats in which these engines were installed were slow © 
speed boats, making only from eight to nine knots on the 
surface. A natural desire on the part of the Government 
was to secure increased speed. They sent out requirements 
to submarine boat builders calling for increased speeds 
within certain limits of cost. 

The submarine boat builders said: “Certainly, we can 
give you increased speed, if the engine builders can give 
us engines of the necessary power to go into the available 
space, and within a certain weight to thus enable us to 
get the power plant within a certain size vessel possessing 
the fine lines to give the required speed within the limit 
of the appropriations.” The engine builders said they 
could do it. . 

The first, as I remember, to break away from the slow 
speed, heavy duty type was a celebrated Italian firm. 
Then two large and well-known German firms followed, 
then a celebrated English firm, and certain American 
firms claimed they could build reliable, compact, high speed 
engines on very much less weight than we had been using. 
I remember one American firm offered engines as low as 
20 pounds per horsepower. Fortunately, we had sense 
enough te refuse to accept an engine so light as that, but 
we, as well as all other submarine boat builders, both in 
this country and abroad, did accept contracts which re- 
quired engines very much less in weight than the old, 
slow, heavy duty type first used, and there has been 
“wailing and gnashing of teeth,” both by the submarine 
boat builders and by the engine room forces, in the world’s 
submarine navies ever since. 

The first light weight engines built by the Italian firm 
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Fig. 33.—Latest Model of Krupp, Six-Cylinder, Two-Cycle, Diesel Engine 


Scavenging cylinders are arranged at each end, high-pressure pumps for injecting fuel and for starting and maneuvering purposes, as well 


as the control gear, is located at the center of the engine. 
struction. 


“smashed up” in short order. The German engines fol- 
lowed suit, and the losses to this firm, or to the ship- 
builders, must have been enormous, as a large number of 
engines were built by them before a set was tested out 
in actual service. The test of an engine in the shop, on a 
heavy foundation, open to inspection on all sides, and with 
expert mechanics in constant “touch” with the engine, 
does not mean that this same engine will prove satisfactory 
in the restricted space available in a submarine boat when 
tun by other than expert engine-building mechanics. 


Just previous to the war the Krupps had a large number of thesé engines under con- 


I was present at a shop test of one of the German 
engines referred to, and under shop conditions it appeared 
to work very well, so well, in fact, that I took an option 
for my firm to build from the same designs in America. 
When the engine was tried out, however, in one of the 
German submarines, it rapidly deteriorated and, figura- 
tively speaking, smashed itself into “junk” in a few weeks. 
Cylinders and cylinder heads cracked, bed plates were 
broken and crankshafts twisted or broken. It was evident 
that the design was too light all the way through. 


Fig. 34.—Fiat—San Giorgo, Six-Cylinder, Two-Cycle, Diesel Submarine Engine, Designed to Develop 1,300 Brake Horsepower 
at 350 Revolutions per Minute 


This is the largest submarine engine that has so far been built, of which the author has any knowledge. 


It was built for one of the Ger- 


man submarines, and was tested out and had successful shop tests of twenty-four hours’ duration at full power, and six days’ and six nights’ 


continuous run at four-fifths full power, just previous to the beginning of the present war. 


No information is at present available as to 


its operation in actual service on board the vessel for which it was designed. 


Our Congress last year made an appropriation for fleet submarines calling for a surface speed of 25 knots. 
require vessels of probably not less than 300 feet in length, with probably not less than 10,000 horsepower. 


To secure 25 knots will 
It will be seen, therefore, that 


much has yet to be done in the way of development of high-powered engines suitable for ‘submarine vessels of such high speed as 25 knots. 
There is no difficulty in the way of designing and building a vessel for 25 knots as soon as suitable engines are developed for them. 


. 
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There are some destructive actions in connection with 
large, high speed, light weight internal combustion engines 
that practically all designing engineers have failed to 
grasp. Otherwise, engineers of all nationalities would not 
have failed to the extent they have, and I do not believe 
there is a submarine engine in service to-day that has 
fully met the expectations of its designers and builders. 

It is unfortunate for the engineering profession that 
government policy will not permit cf a full disclosure of 
the defects of engines and other equipment in government- 
owned vessels. Were a frank disclosure made, other in- 
ventors and engineers would, in all probability, take up the 
problems, and they might the sooner be solved. 

All the earlier submarines were equipped with engines 
which used gasoline (petrol) as a fuel, but the gas from 
this fuel when mixed with a proper proportion of air, is 


Fig. 35.—End Elevation and Sectional View Through a 200-Horse- 
power, Four-Cylinder, Four-Cycle Submarine Engine of Krupp 
Design, Installed in a Submarine Boat 


This view is-typical of submarine engine installations in submarine 
boats. Owing to the call for increased speeds, it will be observed that 
the engines leave very little room for the operators to pass either -be- 
tween or behind them. In many installations it is impossible to pass 
between the engine and the skin of the ship. It is therefore essential in 
the designing of a submarine engine that all parts of the engine be 
readily accessible from the front. The inaccessibility of parts is even 
more pronounced than is indicated in the above illustration, as the 
lubricating piping, water circulating piping and many of the minor parts 
of the engine are not indicated in this illustration. , 


highly explosive. A number of serious explosions oc- 
curred in submarines due to this gas escaping from leaky 
tanks, pipings or valves. Some of them were accom- 
panied by loss of life. The most disastrous was that on 
board the Italian submarine Foca, in which, it is reported, 
twenty-three men were killed. Therefore, several years 
ago, all governments demanded the installation of engines 
using a non-explosive fuel. All builders then turned to 
the “Diesel” engine as offering a solution of the problem. 


As early as 1905 I had anticipated that such a demand 


would ultimately be made, so during that year I built (in 
Berlin, Germany) an experimental double-acting heavy 
oil engine, but unfortunately the engineer in charge of 
the work was taken-ill and eventually died. This engine 
was later completed and showed great flexibility in its 
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control and in reversing. 
on a manufacturing basis. 


It, however, has never been put 


First DirseL ENGINE FOR SUBMARINES 


In the meantime, others took up the work of developing 
the heavy cil Diesel engine for submarines. The first. of 
the Diesel type engines to be installed in a submarine were 
built by a well-known French firm of engine builders. As 
we were then in the market for heavy oil submarine en- 
gines, plans of these engines were submitted to me, but I 
found it impossible to install them in any boat we then 
had under construction owing to their size and weight. 
I have been advised that engines of this design were in- 
stalled in some of the French submarine boats, and I have 
also been informed that the shock and vibrations produced 
by them were such as to cause the rivets in the boats to 
loosen and start the vessel leaking so that it was found 
necessary to take them out. These engines differed only 
slightly from the vertical Diesel land engine. They were 
of comparatively slow speed, with very heavy flywheels 
and of the four-cycle type. 

The Diesel engine builders then turned their attention to 
higher speed engines, and several firms brought out en- 
gines, both four and two cycle, running at speeds of from 
400 to as much as 550 revolutions per minute, with piston 
speeds of as much as 1,100 feet per minute. Before these 
engines were built and tested out in actual service, govern- 
ments began to demand that they be made reversible. 
This brought about still further complications. Reference 
to the top of the cylinder heads of one of the best known 
and most successful of the “Continental” engines, shown 
on page 453, will give some idea of the complication 
brought about by this demand for reversibility. 


CoMPpLIcATED MECHANISM ON CYLINDER HEADS 


The engine as shown contains no less than 12 cams per 
cylinder, a multiplicity of rocking levers, valves, etc., 
which make the head exceedingly complicated. Another 
six-cylinder American reversible engine of recent design 
which contains 4 cam shafts, 78 cams, with their multi- 
plicity of cam wheels, levers, valves, ete., is, if anything, 
more complicated than the foreign design shown. The 
writer witnessed the tests of one of these reversible “Con- 
tinental” engines in a small boat in Europe and in the 
engine room it sounded as if “pandemonium” had broken 
loose. This was a high speed engine running at about 450 
revolutions per minute. The cams were about 6 inches in 
diameter, and although they were enclosed in casings, the 
noise was so great that it was impossible to hear gongs, 
and consequently sight indicators for the engineer had to 
be installed. It was absolutely impossible to carry on 
conversation in the engine room, even though the speaker 
placed his mouth right up to the listener’s ear and shouted 
as loudly as he could. It was even impossible to carry on 
conversation on the after deck, and the only place where 
a conversation could be carried on without shouting was 
on deck near the bow of the vessel. 

The “bearing” pressures have been so high in some of 
these engines that it is necessary to use forced lubrication 
at considerable pressures to prevent the bearing seizing. 
This high bearing pressure the writer believes to be bad 
practice in engines designed for use in submarine boats. 
It may have proved satisfactory in destroyers or other 
high-power boats where there is plenty of room to have 
a sufficient number of oilers on continuous duty, and where 
they can “feel” the bearings. 

In case of failure of the high-pressure oil lubricating 
system in a submarine, the engine is likely in a minute to 
be put cut of commission for months. I have known of 
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Fig. 36.—Augsburg Type Four-Cylinder, Four-Cycle Engine, as Used on a Number of German Submarines 


This engine is said to have stood up very well in actual service. 


It is heavier per horsepower than some other Diesel engines, and not 


so complicated; while the four-cycle engine takes up more room than the two-cycle engine per horsepower developed, it is somewhat more 
economical of fuel and where high speed is not made the first consideration in the design of a boat, the four-cycle engine under the present 
stage of heavy oil engine development seems to have proved to be the most reliable under long-continued service. 


engines being built where the pressures ran up to as much 
as 1,700 pounds per square inch on the main bearings and 
crankpins. Further, with these same engines | have 
known the engine force to work for weeks before they 
succeeded in getting the oil system to function in a satis- 
factory manner. [ven where maximum explosion pres- 
sures have not exceeded 1,200 pounds per square inch, 
frequent heating of bearings have occurred, and it has 
been necessary to install water-cooled caps to permit the 
engines to be run at their designed speed and power. 


SAFE BEARING PRESSURE 
My experience has taught me that in submarine boats 


Fig. 37.—Complicated Mechanism on Cylinder Heads of European 
Reversible Diesel Engine 


The great multiplicity of cams, levers, valves and their attach- 
ments accounts for the great cost of the Diesel type of engine over the 
ordinary four-cycle gasoline (petrol) engine. The mechanism has func- 
tioned very well on engines running at approximately 100 revolutions 
per minute, but when the speed is increased to 350 to 400 revolutions 
per minute, as is necessary in submarine-boat engines in order to get 
them into the small space available, the noise becomes terrific. 


engines should not exceed 1,000 pounds per square inch 
of projected area on main bearings or crankpins. 

The engine is the most important element in the sub- 
marine. Without it, it is impossible to make long surface 
runs, and with it disabled, it is impossible to charge the 
storage batteries to enable the submarine to function sub- 
merged, which is, of course, what she is built for doing. 

I think the demand for increased speed has come too 
rapidly. It is more important to have reliability than 
speed. The criticisms which have been made regarding 
United States submarines, if traced to their source, may 
be found to be justified as far as they apply to the engines, 
but the Navy Department cannot be held responsible, and 
neither can the designers of submarines. They have both 
searched the world’s markets and secured the best that 
could be purchased. All naval departments were undoubt- 
edly right when they decided to abandon the gasoline 
(petrol) engine and substitute therefor the heavy oil en- 
gine. Eventually a successful heavy oil engine will be 
produced. 

The Diesel engine, weighing practically 500 pounds or 
more per horsepower, has functioned satisfactorily in land 
installations, and has come into very general use, espe- 
cially in Germany, but when the attempt was made to 
change this slow speed engine of 500 pounds per horse- 
power, into high speed engines of approximately 50 
pounds per horsepower, all designers “fell down.” It was 
but natural that naval authorities throughout the world 
should cal! for increased speed, and they cannot be criti- 
cised for that, as it is a desirable thing, but experience 
has shown that they called for it too early “in the game.” 

The expense of the development of a new type of motive 
power, such as the high speed, heavy oil-burning engine, 
for use in vessels whose prime purpose is to preserve the 
autonomy of the country, should be borne by the govern 
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ment rather than individuals or private corporations. Mil- 
lions of dollars have been expended in the development 
work of engines and the successful engine is not yet on 
the market, although vast improvements are now in prog- 
ress. 
DIAMETER OF CRANK SHAFTS 

To develop 600 horsepower at 400 revolutions per min- 
ute, engine designers a few years ago thought 5-inch 
crank shafts were ample. When it is taken into consid- 
eration that 5-inch crank shafts have been used success- 
fully to transmit 2,000 horsepower on a steam engine 
running at 400 revolutions per minute, one can under- 
stand that the designers of internal combustion engines 
may have been justified in thinking that they had a suf- 
ficient margin of safety in providing a 5-inch crank shaft 
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where engines failed, and a government commission was 
appointed to investigate the cause of failure. Expert en- 
gineers were called in to investigate the matter. The en- 
gines had functioned very satisfactorily indeed up to about 
300 revolutions per minute. They were designed to give 
600 horsepower each at about 375 revolutions per minute. 
The crank shafts were 4% inches in diameter. There 
were twelve cylinders on the shaft. The shaft was the 
same size all through. 

When the design of these engines was under way, the 
writer suggested that it would be a good idea to increase 
the diameter of the crank shafts towards the stern, as 
manifestly the load became greater towards the propeller. 
The engine builders maintained that the crank shafts were 
ample in size and guaranteed them to carry the load satis- 


Fig. 38.—Sulzer Diesel Engine Used on Some of the Lake and European Submarines 


Messrs. Sulzer Bros. were one of the early engine builders in Europe to take up and develop the Diesel engine, and several thousand 


men are employed in their works at Winterthur, Switzerland, building these engines. 


Several years ago they took up the development of an 


engine for submarine work, and have furnished such engines to European countries and also to the Lake Torpedo Boat Company in the 


United States. 


ie About three years ago a company known as the Busch-Sulzer Bros.-Diesel f 
States to build these engines, and one of the most complete plants of the kind in the world was erected at St. Louis, Mo. 
is director of this company, and Dr. Diesel was himself a director up until the time of his death. 


was formed in the United 
Mr. Robert Sulzer, 
It is believed that the engines now being 


Engine Company, 


constructed by this company will overcome many of the difficulties heretofore experienced in submarine engines, as referred to in the text of 


this article. 


for one 600 horsepower internal combustion engine. Ex- 
perience has shown, however, that this is not sufficient. 
The reason why it is not sufficient has not been made en- 
tirely clear, as, according to all of the best engineering 
formulas, this margin would seem to be ample, taking the 
maximum stresses that could be brought to bear upon the 
shaft, but the fact remains that they have failed. My own 
opinion is that it is probably due to the heavy armature 
“close connected” to the engines. This armature weighs 
in modern submarine boats, several tons. The multiplicity 
of explosions which produces rapid acceleration with in- 
tervals of retardation may produce an effect similar to 
hammer blows which fatigue the material and cause 
failure. 

I remember one instance in a certain European navy 


factorily. The opinion of other engineers was asked, and — 
they also advised that 414-inch crank shafts were ample 
to carry the load at the revolutions stated. Consequently 
the engines were bought and paid for and were installed 
on board the vessels for which they were ordered. 

As previously stated, they worked satisfactorily up to 
300 revolutions per minute, but when the time came to test 
them out under full load, the crank shafts twisted, com- 
mencing at the eighth cylinder, counting from forward to 
aft. After an attempt to run them at full load, the eighth 
crank was found to be twisted three degrees, with a pro- 
gressive increase in each crank aft, and the last crank 
was found to be twisted over 45 degrees. 

’ As these boats worked satisfactorily under all conditions 
except at full engine speed on the surface, the government 
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stated that they would accept the boats, as they wanted 
to put them in commission at once, and they would them- 
selves put in new crank shafts. These were the same en- 
gines for which the writer had recommended larger crank 
shafts, but not being an engine designer I was overruled. 

When these crank shafts failed, the writer again recom- 
mended to the Government Commission that they put in 
larger crank shafts. This Commission took expert advice 
and held various hearings on the matter. Engineers dif- 
fered. The ranking engineer on the Commission, after 
having had pulling tests made of the crank shaft that 
failed, claimed that the twisting was caused by the use 
too mild metal, and that if new crank shafts were installed 
of “Krupp” nickel steel, 4% inches diameter would be 
sufficient to carry the load. A young engineer, with rank 
of lieutenant, on the other hand, claimed the crank shafts 
should be 6 inches in diameter. 

The boats had been running in the meantime under the 
eight forward cylinders at about 300 revolutions, which 
gave them about 11% knots, instead of the fourteen de- 
sired. Finally, after several months, the counsel of the 
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Fig. 41.—Field of Vision of Omniscope 


The omniscope is an instrument which is designed to give normal 
vision covering a field of about 60 degrees ahead. It also gives tele- 
scopic vision of a magnification of eight to ten, straight ahead. It may 
also be arranged to give a complete view of the balance of the horizon at 
one time, but this cannot be secured and give normal vision at the 
same time, for the reason that we are accustomed to seeing with the 
normal eye only about sixty degrees of the horizon at one time. If we 
bring the entire horizon so that it is viewed at one time we do not get a 
correct impression as to distance. In other words, if we bring 360 
degrees of horizon on to the retina of the eye, an object appearing in 
this horizon of 360 degrees appears to be much further away, as it is 
necessarily reduced to 1/6 in size, and we are accustomed to judging 
distance by the size of the picture which appears upon the retina or 
photographic plate of the eye. Therefore, the omniscope view is of no 
value for judging the distance; its only value is to denote the immediate 
presence in the vicinity of the submarine the instant the head of the 
omniscope appears above the surface. 


senior engineer prevailed, and the government ordered 
new shafts of nickel steel from Krupp, and which, on at- 
tempting to run at full speed, snapped like pipe stems in- 
stead of twisting. 

Later, engines of equal power were built with 5-inch 
and still later with 6-inch crank shafts, and in the last 600 
horsepower engines that I had to do with I insisted that 
the crank shafts be made not less than 7 inches, which 
most engineers say is much heavier than should be re- 
quired, but experience and unknown stresses made it, from 
a builders’ point of view, advisable to have a surplus of 
strength rather than a failure, and I believe the general 
tendency is now to look for reliability rather than speed. 
This tendency is also manifested in our own government's 
latest requirements for submarine boat engines, in which 
they have eliminated the requirement for reversible en- 
gines and permit the installation of the simpler form of 
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non-reversible engine, making it necessary when running 
under engines on the surface to cut out the engines and 
reverse under motors. 

This seems a step backwards and undoubtedly is a halt 
in progress, but the department is undoubtedly fully jus- 
tified, from its experience, in making a temporary “halt” 
to give the engine designer and builder an opportunity to 
“catch up,’ and undoubtedly engine builders throughout 
the world are making heroic efforts to ‘“‘make good,” but 
it requires months or years in some cases to bring to per- 
fection a new and satisfactory design of such a compli- 
cated device as a reversible high speed, heavy oil engine. 

Dr. Diesel has stated that he worked seven years before 
he succeeded in getting his first engine to make one com- 
plete revolution. Governments and the people must, 
therefore, content themselves to accept what they can get 
in a heavy oil engine, imperfect though it may be, until 
such time as a satisfactory engine is evolved, built and 
tested out under service conditions. 

The illustrations accompanying this article, of some of 
- the latest engines turned out by the most important engine 
builders in the world, will show that great efforts are 
being made to meet the demands of various governments 
for a satisfactory high speed, high powered, reversible 
engine, capable of economically 
heavy «ls. 


PERISCOPES¢ 


The periscope is the eye of the submarine. In its sim- 
pler form it consists of a stiff metallic tube from 15 to 20 
feet in length and about 4 inches in diameter. Referring 
to Fig. 39, it is made up of an object glass, A, which 
“views” or takes an “impression of all objects within its 
range” or “field of vision” and transmits an image of such 
object through the right angle prism, B, which turns the 
image so that it appears some distance down the tube— 
say for If a field of 
ground glass were held at the focus of the objective lens 
C, the image could be seen, The lens D, located further 
down the tube, in turn now “views” the image and trans- 
mits it still further down the tube, where it is turned 
through the right angle prism, E, and where the image is 
again turned into an erect position. A piece of ground 
glass located at F would show the image in the same man- 
ner as an image is shown on the ground glass of a camera. 
The magnifying eye piece G magnifies the image so that 
the object appears of natural size. 

Fig. 40 shows a periscope as made by the Officina Gal- 
ileo in Florence, Italy. This firm makes periscopes with 
binocular eye pieces. The success of any periscope de- 
pends upon the character of the material used in the lenses 
and prisms and the accuracy of the workmanship. This 
firm, which is probably the oldest optical manufacturing 
house in the world, said to have been founded by Galileo 
himself, turns out instruments of the most beautiful work- 
manship. The flange of the instrument is bolted to the top 
of the conning tower or deck and a gate valve is arranged 
between the deck and the eye piece so that in case the 
tube should be carried away the gate valve can be closed, 
and thus prevent water from entering the vessel. A hand 
wheel arranged below the binocular eye piece permits of 
easy rotation of the instrument. Provision is made for 
introducing dry air, which prevents condensation forming 
on the lenses or prisms within the tube. 

Owing to the fact that there is a certain loss of light in 
transmitting the image through the various prisms and 
lenses, it is customary to magnify the image so that it 
appears to be about one-quarter above natural size—that 
is, when viewing the same. object through the periscope 
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with one eye and the other with the natural eye, the object 
viewed through the periscope appears to be about one- 
quarter larger than when viewed by the natural eye. This 
has been found by experience to give, when viewed 
through the periscope alone from a submogged vessel, the 
impression of correct distance. 

Previous to 1900 there was no instrument that would 
give through a long tube normal vision and a correct idea 
as to distance. At this time the writer took up with 
various opticians the question of producing such an in- 
strument. They all contended that it was impossible to 
produce an instrument that would give through a long 
tube a field of vision-equal to the natural eye or that would 
convey a correct idea as to the distance of an object when 
viewed through a long tube. The camera lucidia which 
Mr. Holland aad others had used in the earlier submarines 
simply threw a picture of the object on a bit of white 
paper, usually located on a table.’ This did not give to 
the observer any more idea of the correct distance of an 
object than a photograph would. Believing, however, that 
a solution could be found, the writer purchased a variety 
of lenses and started making experiments. 

Without any special knowledge of optical science, one 
day quite by accident, I secured the desired result and 
found that it was possible to secure practically normal 
vision through a tube of considerable length. About the 
same time, Sir Howard Grubb, of England, brought out an 
instrument in which he accomplished the same result. 
The writer then continued experiments and brought out 
an instrument which was designed to give a simultaneous 
view of the entire horizon. 

This instrument was called an ““omniscope.” It was first 
called a “‘skalomniscope,” which was a word coined with 
the idea of describing the function of the instrument and 
which, translated, means “to view and measure every- 
thing.” A scale was used in connection with this instru- 
ment which would convert it into a range finder by meas- 
uring the image of an object of known dimensions, such 
as the length of a ship or the height of its smokestack, 
and give simultaneous reading as to its distance. 

For a time it was necessary for us to manufacture our 
own sighting instruments, but later, when the optical 
houses understood the principle of the periscope, they took 
up the matter of manufacture and have greatly improved 
them, so that it is now possible to secure instruments of 
great accuracy and fine definition. 

The periscope, however, is faulty, in that it is only an 
instrument for day use. As soon as dusk comes on the 
periscope becomes useless. The passing of the image 
down through the various lenses and prisms reduces the 
brilliancy of the image to such an extent that, even al- 
though it is finely magnified to above normal, the image 
is so thin that it cannot be seen. This forces the sub- 
marine to become vulnerable in making an attack at night, 
as it is necessary for the conning tower to be brought a 
sufficient distance above the surface of the water to permit 
the commanding officer to secure natural vision. 

With the powerful searchlights and rapid-fire guns, the 
submarine would have little opportunity to approach a 
surface war vessel at night without great danger of being 
discovered and destroyed. 

There is a device which the writer believes, however, 
can be successfully used for night work, which will be 
described in a later article. 


(To be continued.) 


The keel of the United States battleship California will 
be laid at the New York Navy Yard, Brooklyn, N. Y., on 
October 14. 


Economy Talks 
“Old Scotch”’ 


Some Suggestions About the Use of Zinc | 


They say that everyone at some time in his life has a 
chance to get rich, or, in other words, that Fortune knocks 
at every man’s door at least once in his lifetime. Well, the 
old dame has knocked at every marine engineer’s bulk- 
head door pretty hard more than once in the past year. 
What’s that! You didn’t hear her? Well, I didn’t, either, 
but she knocked just the same, and it is my object in this 
particular issue to show you at least one place where she 
knocked, and knocked long and loud. 

Zinc, you know, is a metal much used in all ships, 
principally in the boilers and around sea connections. 
About a year ago you could have bought all the block 
zinc you wanted for about eight or ten cents (0/4 or 0/5) 
a pound. If you have had occasion to purchase any re- 
cently, you have had to come across at the rate of about 
thirty to thirty-five cents (1/3 to 1/514) a pound. If 
you had had a sufficient “hunch” and filled up a spare 
bunker with this metal at eight cents (0/4) the pound, 
you can easily see where you would have been walking 
along West street right now with your head in the air 
and whistling “I don’t care if I never see the sea again,” 
or some other classic like that. 


Just think of it—a metal that we would kick around 
the fireroom and value it just a little more than burned- 
out grate bars to take a jump like it has and increase in 
value over two hundred percent in less than a year! If it 
keeps on like this, we will be making watchcharms out of 
it, or perhaps we will have our dentists digging it out of 
our teeth and substituting gold or platinum, or other cheap 
metals like those, in its place. They say “you never miss 
the water until the well runs dry,” so if that is so we 
ought certainly to increase our fondness for zinc at an 
alarming rate to keep pace with its scarcity. 


The object of this screed, however, is to make some sug- 
gestions about the use of zinc, so that we will not have to 
go broke by using it so much on our ships. Every ma- 
rine engineer is trained up to know that brass or copper 
in close contact to steel or iron will result in the latter 
getting the worst of it when they are immersed in salt 
water. Hence we have all been trained to use goodly 
quantities of zinc around sea-valve openings in the hull 
and around propellers when bronze wheels are used, in 
order to save the iron or steel of the ship’s structure. 
Our old friend—or our old enemy, in this instance—Mr. 
Electrolysis, gets in his work strong if we do not take the 
precaution of using zinc liberally on the ship’s hull near 
anything that is made of brass or copper. The daily 
papers recently contained stories of the almost complete 
destruction of a half-million-dollar yacht (we will make 
it half of that sum, to keep near the actual cost) on her 
maiden voyage from Boston to New York, because due 
regard was not paid to this precaution. 


It seems that the stern, stern post and rudder frame 
were made of wrought steel, and the yacht was plated 


with Monel metal, a natural alloy said to contain about 
sixty percent of nickel and fifty percent of zinc. It is also 
rumored that the plates were fastened to the frames and 
to each other with steel rivets. As Monel metal has much 
of the properties for active galvanic action as are pos- 
sessed by the bronzes, the inevitable happened and the 
steel parts of the structure were rapidly disintegrated, 
causing the untimely scrapping of a very valuable yacht. 
Of course, the answer is that the stern, stern frame, etc., 
should have been made of manganese or other similar 
bronze with which there would have been little or no gal- 
vanic action. It is always easy to see what causes such 


-things after the dariage is done, so I am not trying to 


criticise the designers or builders of this particular vessel. 
What I am driving at i> that if you do not use metals 
which start up galvanic action it is not necessary to take 
precautions for preventing it. 

This is particularly applicable to sea connections. For- 
merly it was the universal practice to fit all sea-valves of 
brass and to use brass strainers, copper injection pipes, 
etc. Now most of the up-to-date shipbuilders carefully 
avoid brass or copper around sea connections. Where 
formerly it was absolutely necessary to fit special zinc 
rings around all sea-valve openings every time the ship 
was docked, it is now not necessary, when steel plate 
strainers are used, and cast iron valves are substituted for 
brass. Some buildezs even fit the injection pipe of cast 
iron, and they work all right, too. I have seen a 10-inch 
copper main injector pipe renewed after only one year’s 
service, because of holes pitted through it by galvanic 
action from the spelter which was used in brazing the 
joints and flanges. 

Recently shipbuilders have adopted the expediency of 
casting a number of vertical ribs around the bodies of 
valves; and as the effect of the galvanic action does not 
reach these external ribs, the valve is supported in a cage- 
like structure, which makes them absolutely safe. At all 
events, by the elimination of brass and copper we are not 
compelled to fit the zinc rings around the openings in the 
hulls, and, “believe me,’ that saves some little expense 
when zine is around thirty-five cents (1/5%) a pound, 
and threatening to go higher on account of the greed of 
the warring nations for this valuable munition. 

Of course, for the time-being, while the high-brows are 
scrapping as to the value of different kinds of boiler com- 
pound in preventing corrosion and pitting, the prudent 
engineer will continue to use some zincs in the boilers. 
It is better to use some of this high-priced zine than to 
sacrifice a ten-thousand-dollar (£2,140) boiler for the lack 
of it. 

Yours for economy, 


heed cck 


Questions and Answers for Marine Engineers 


Inquiries of General Interest Regarding Marine Engineer= 
ing and Shipbuilding will be Answered in this Department 


CONDUCTED BY H. A, EVERETT * 


This department is maintained for the service of prac- 
tical marine engineers, draftsmen and shipbuilders. All 
inquiries should bear the name and address of the writer. 
Anonymous communications will not be considered. The 
identity of the writer, however, will not be disclosed un- 
less the editor is given permission to do so. Indicator 
cards taken from marine engines will be carefully ana- 
lyzed, the defects pointed out, and the horsepower calcu- 
lated, provided complete data are sent with the cards. 


Advantages of the Turret Deck Steamer 


Q.—What advantage is claimed for a type of steamer often seen in 
different ports, similar to a whale back, having a narrow deck, the sides 
flaring out a little above the waterline? What is that type of construc- 
tion called? a) (C5 1D}, 


A.—The vessel you describe is what is known as a turret 
deck steamer, a type of construction originally brought out 
and patented by Doxford’s in Great Britain, and has been 
very popular for the past decade for bulk freighters. They 


Fig. |.—Midship Section of Turret Deck Steamer 


were originally evolved for bulk carriers when the hold 
could not be filled entirely full, either on account of stow- 
age or overloading. Cutting away the outboard parts of 
the upper ‘tween decks served the double purpose of re- 
ducing the tonnage measurement and conséquent port 
charges and providing a central trunk which served as an 
expansion chamber and also made the vessels self-trim- 
mers when loaded with a cargo such as grain. 

Incidental to these prime reasons were others of a con- 
structive nature which helped keep the type popular, as 
they were cheap and strong (no sheer, long parallel mid- 


* Professor of Marine Engineering, Post Graduate Department, United 
States Naval Academy, Annapolis, Md. 


dle body, etc.). But there are few built at the present 
time. They are inferior to the standard type in stability 
when heeled to an excessive angle. A modification of this 


Fig. 2.—Mlidship Section of Trunk Deck Steamer 


type built with square corners is called a trunk deck type. 
{See sketches. ) 


Stress and Strain 


O.—Will you kindly distinguish for me the difference in meaning be- 
tween stress and strain? Ib, IR, 


A.—Stress, as defined by Morley, is “the equal and op- 
posite action and reaction which takes place between two 
bodies or two parts of the same body when transmitting 
forces.” The intensity of stress at a surface, generally 
referred to with less exactness as merely the stress, is the 
force transmitted per unit of area, in the case of uniform 
distribution. 

Strain is the alteration of shape or dimension resulting 
from stress, and is measured by the fractional elongation 
or contraction. In general, we may consider stress as the 
force and the strain as the distortion which the force pro- 
duces. It is improper to speak of a strain of so many 
pounds. 


Heating Surface of a Corrugated Furnace 


O.—How do you figure the heating surface of a corrugated furnace 
of the Morison or Fox type? F. 


A.—In estimating the heating surface of a corrugated 
furnace the makers figure it the same as that of a plain 
cylindrical furnace whose diameter is equal to the mean 
diameter of the corrugated furnace. 


Letters from Marine Engineers 


Discussion of the Design and Handling of Marine Engines, 
Boilers and Auxiliaries—Breakdowns at Sea and Repairs 


This department is open to all readers of the magazine 
for the discussion of affairs in the engine room. All let- 
ters published are paid for at regular rates. Your ideas 
or experiences will be mutually helpful and interesting to 
other engineers. Write your letter now. 


7 Economy 


Since the ship X has always stood well in engineering, 
it looked like a hopeless task to improve what had been 
so consistently good as to have made her generally known 
as a “star ship.” To improve a ship that had been as 
notoriously bad in engineering could have been under- 
taken with more hope of success. Kipling described the 
condition as: “Yon’s strain, hard strain, 0’ head and hand, 
for though Thy power brings all skill to naught, ye’ll 
understand a man must think o’ things.” 

“Old Scotch” has thought of the many “things,” small 
things, and told them in his “Economy Talks” in InTER- 
NATIONAL MARINE ENGINEERING. The big things had been 
thought of on the ship X, put into effect, and had become 
an old story, with the result that the plant was in an 
efficient condition. But that the “Old Scotch economy 
talks” can help in increasing existing efficiency is shown 
by the following table of performances: 


Knots per ton Speed maintained 


atllknots Tons per hour during a four- 
Year speed at anchor hour test 
UTE. sagodeao00n060Ge 2.56 MD 18.17 
OTA To rtayeleisolsreverererecyeteye 2.59 1.08 18.04 
OTSA rey leleheicitetleleciciors 2.64 .73 18.36 
IMIS cogesoacues0G0E 3.00 66 18.44 


As far as is known there has been no new scheme used 
or developed; there has been merely a systematic applica- 
tion of old wrinkles in engineering that have from time 
to time been published for the information of those “dis- 
solute mechanics” striving to be drivers of engines and 
Irishmen. We have therefore tabulated what we believe 
to have been the producers of the above noted results, in 
the hope that some seafaring brother may have his day’s 
work made easier. 


Pumps 


In an inefficient plant the trouble has nearly always been 
placed at the door of the poor old pumps, so they were 
tackled first, and in three cases, three auxiliary feed 
pumps, they were found to run along just as merrily and 
clamorously with the discharge closed as with it open. 
These pumps have outside packed plungers which show a 
leaky plunger at once, and since the plungers were tight 
this made the trouble unmistakably in the suction and dis- 
charge valves. 

The bonnets were removed and these valves seemed in 
good condition, but measurements showed the following: 
The valve seats (a) and (b) (Fig. I) with the valve 
guards (c) (c) had been put in place and the nut (d) 
set up before the nut (c). Thus (a and b) were drawn 
from their seats (f) (f) and water could flow between 
(0) and (f). 

THe operation was then reversed, (d) removed and (e) 
Set up; when (e) was well home then (d) was set up. 
Before again testing the pump the steam valve was 
spot faced ona face plate and the piston rings re- 
newed. The tightness of the rings was then tested as 
follows: With the cylinder head removed the piston was 


traps so they would operate. 


shored from the crosshead to prevent upward motion and 
a steam hose connected to the lower drain cock of the 
steam cylinder and pressure raised to the pump’s work- 
ing pressure. A leak around the piston ring was thus 
easily detected. 

The above-mentioned treatment was given to every 
pump—auxiliary condenser and dynamo circulating pumps 
included. Thus in all cases the pump piston speed has 
been reduced below 100 feet per minute. 

To maintain this condition each pump is tested once a 
week by starting it up and then closing the discharge, or 
by having it build up pressure on a boiler. Also, weekly 


tests of the tightness of throttle and exhaust valves are 
made by closing them and opening the cylinder drains. 
We have been singularly free from pump troubles when 
prompt service was needed. 


TRAPS 


The old tried and true test valves were put on all traps 
and they are tested by means of these valves once each 
day by an officer. If the test is not satisfactory the trap 
is cut out at once and the work of examining and repair- 
ing is begun, (a) and (b) (Fig. 2) being closed and (c) 
open while the trap is being tested. 

At first some difficulty was experienced in getting the 
This difficulty was over- 
come by putting monel metal seats and valves in all traps, 
as shown at (a) and (b) (Fig. 3). The traps on the ship 
X are all old. The modern Keilly & Mueller trap is manu- 
factured with valves and seats of monel metal. After 
the installation of the monel metal the repairs necessary 
on traps have been remarkably small. The work done on 
them since July, 1914, is as follows: 
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October 29, 1914—Trap (Keilly & Mueller) in No. 5 
fireroom leaking and valve ground in. 

November 11, 1914—Trap (Keilly & Mueller) in No. 4 
fireroom leaking and valve ground in. 

November 19, 1914—Trap (Keilly & Mueller) to whistle 
line leaking and valve ground in. 

April 24, 1914—Trap (Keilly & Mueller) in No. 2 fire- 
room leaking and valve ground in. 

October 31, 1914—Trap (Keilly & Mueller) on anchor 
engine line leaking and valve ground in. 

December 12, 1914—Traps (Lytton) dynamo line leak- 
ing and valve ground in. 

February 2, 1915—Trap (Keilly & Mueller) starboard 
dynamo line renewed valve and seat. 


March 3, 1914—Trap (Keilly & Mueller) in port dy- 
namo line renewed valve and seat. 

July 1, 1914—Trap (Keilly & Mueller) both main sepa- 
rators leaking and valves ground in. 

August 21, 1914—Trap (Keilly & Mueller) port aux- 
iliary steam line leaking and valves ground in. 

When the discharge from a trap is rather prolonged it 
usually means that the pipe (c) is too short. A print was 
obtained from the Keilly-Mueller Company and fittings 
made so that in every case the trap conformed to the orig- 
inal drawing. 

In two cases it was found that holes had eroded at the 
point marked (d). These holes were drilled and threaded 
and plugs inserted. This constant watching and care of 
traps has made them perform the twofold function of pre- 
venting live steam from being lost in the drain line and 
of keeping the steam lines free from water. The result 
has been practically no loss of water through leaky flanges 
and stuffing boxes and a great reduction of the work and 
cost of renewing packing. 


BorLers 


The water being kept at 4 percent alkalinity or above, 
is considered to have been the salvation of the Babcock & 
Wilcox boilers of the ship X. The hard, thick scale that 
infested them was removed with a corresponding reduction 
in coal consumption. On account of gasket troubles it 
became necessary to reduce the alkalinity, but periodically 
the Navy Standard Boiler Compound is used to boil out 
a boiler. Then all of the tubes are wire brushed and all 
gaskets are renewed. 
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The cleaning of the fire side of a Babcock & Wilcox 
boiler has been a great problem. The use of the air 
lance was soon found to come under the category of “a 
lick and a promise,’ so the chain method of cleaning was 
adopted. The water tenders were won over to the chain 
method by permitting them to blow tubes by the usual 
air lance method, a light was then held on one side of the 
boiler and they were directed to look between the tubes 
from the opposite side of the boiler; not a ray of light 
could be seen. The chain method was then used and the 
light test repeated, revealing the passages unobstructed, 
the tubes clean, and the ash pans containing about eight 
buckets of soot and dirt. ; 

The chain method of cleaning is used after each run. 


Fig. 3 


This method, with the method of rectifying vertical and 
diagonal baffles, is given below. (See Fig. 4.) 

(a) Remove all side doors, grate bars and the baffle 
brick on the 4-inch tubes that form the horizontal baffle 
over the forward part of the furnace. The brick removal 
is necessary for baffle work but not for cleaning. 

(b) Clean the boiler thoroughly by hauling a chain back 
and forth between each row of tubes. This chain should 
have chain pendants 3 inches long attached to it at inter- 
vals of 4 inches throughout its length. The pendants drop 
down between the tubes and remove the soot lodged on 
the sides of the tubes. After the chain cleaning is com- 
pleted the boilers should be blown with compressed air 
while the blowers are running. The object of this clean- 
ing is so that the dirt and soot will not obstruct the men 
in their work by dropping into their eyes. 

(c) Provide eight iron bars, % inch by 3 inches, for 
each boiler. The position bars are to be long enough to 
project from I inch above the upper row of 2-inch tubes 
to I inch below the bottom row of 2-inch tubes. Insert 
these position bars vertically between the tubes from the | 
furnace side, and abaft the baffle the position of which 
they are to locate. Two of the bars should be placed near 
the place where the baffles butt in the center of the boiler 
and the others at about half of the distance to the sides 
of the boiler. The bars are then clamped in position so 
that one edge marks the plane that the baffles should form. 
The position of the edge of the bar is located by taking 
the distance from the headers to the baffle plane and lay- 
ing this off on the upper and lower 2-inch tubes. The bot- 
tom edge of the bar should be notched so as to form a rest 
on the bottom clamp to keep the bar from slipping down. 
The clamps for the bars should be made of 34-inch iron at 
least 2 inches wide. The position bar clamped in place is 
shown at A (Fig. 4). With the position of the baffle thus 
located the plates that are out of position can be detected 
by throwing the light from an electric torch on the posi- 
tion bars. This is done by observing from the side doors. 
If a space is noticed between the position bar and the 
baffle it will show the baffle to be out of place and leaking. 
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(d) For forcing the baffles back into place three or more 
driving bars, shown at B, similar to the position bars 
above described, are provided. These driving bars should 
be long enough to reach from 6 inches above the upper 
row of 2-inch tubes to 1 foot below the lower 4-inch tubes. 
The driving bars are inserted in front of the baffles and 
clamps are made for them similar to the clamps described 
above and shown in Fig. 4. 

So as not to break the plates that may be frozen to the 
tubes a preventer bar, marked C, is inserted on the hori- 
zontal, between the row of tubes where the baffle is out 
of place and between the plate and the driving bar. The 
idea of this preventer bar is the same as the use of a 
large timber on the corner of a dock when warping a 
vessel into dock. It will be found that the bar is not 
necessary for every plate, since some of them will go into 
place with the application of very little pressure. 

The baffles are eased back into place until they touch the 
position bars. This is done by setting up on the top clamp 
of the driving bar B, and bringing pressure to bear on the 
lower end by means of a sledge, jack or wedges, then the 
operation is reversed—that is, the lower clamp, shown at 
E, is set up on and pressure applied to the upper end of 
the driving bar. By taking the tension easily on the three 
driving bars and by the use of the preventer bar, there 
is small likelihood of breaking any of the plates in getting 
them back into position. 

(e) When the baffles are in alinement the driving bars 
and clamps used with them may be removed, but addi- 
tional position bars should be put in front of the baffles 
to keep them in position. It is especially important that 
two of the bars should be placed near the ends of the 
plates, since the plates are most apt to separate at the 
place where the ends are supposed to butt. 

({) For holding the diagonal baffle down to the for- 
ward vertical baffle the following method has been found 
to give good results: 

Brace a jack against the boiler drum and force the 
baffle down into position. After the baffle is in position 
a T-brace is put down between the tubes and turned so 
that the arms take on the bottom of the tubes; this is then 
placed against the vertical baffle and a hole drilled through 
the three—T-brace, vertical baffle and diagonal baffle. A 
bolt is then inserted and the nut set up on. This is shown 
at F and G. Four T-braces to each boiler have given good 
results. 

The boiler plant of ship X consists of twelve Babcock 
& Wilcox thirty-header boilers. Until the completion of 
the above described baffle repairs it had been necessary to 
use two boilers for use in port at an average coal con- 
sumption of 24.2 tons per day. Since the completion of 
the repairs described one boiler has been found sufficient 
to supply all demands in port at an average coal consump- 
tion of 16.8 tons per day, or a reduction of 30 percent in 
the daily coal consumption. 

For a time much trouble was encountered with chlorine 
in the boilers. Repeated tests showed the condensers to 
be tight. Then close observation and many tests showed 
that when water was run back from a boiler to the feed 
tank or to a reserve tank the water in the steaming boilers 
mounted in chlorinity. The bottom blow pipes were 
broken at the valves to overboard discharges at the sea 
stools. In each case these valves were found to be leaking, 
and that repairs to them could be safely made only when 
the ship was in dry dock. The old practice of blowing 
down boilers having gone out of vogue, the pipes and 
valves were blanked off, giving immediate relief from the 
salt troubles. 

A bucket of powdered asbestos cement is kept in each 
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steaming fireroom, and once each day the casings of the 
steaming boilers are tested for air leaks with a lighted can- 
dle, and leaks stopped. 

After the completion of the above noted work on boilers 
two copper boilers were borrowed from the Landing Force 
Commissary Equipment and a boiler evaporative test con- 
ducted. This test was followed by a dynamo test and a 


test of the water consumption of auxiliary machinery 
with the results here noted. 


Test Made on Babcock & Wilcox Boiler No. 7 of the Ship 
X to Determine Evaporative Efficiency 
Kind of Coal—Pocohontas, semi-bituminous coal. 


Kind of Furnace.—Babcock & Wilcox six-door, thirty- 
header boiler. 

Method of Starting and Stopping the Test.—Flying. 

Grate Surface.—111.83 square feet. 

Water Heating Surface—4,698 square feet. 

Superheating Surface —None. 

Total Quantities 

iy DENI aa ancco.6 boo cou Gu COG OOO Oa OCG May 25-26, 1914 
PEAID ENCINO Wael goococuaundooodasHUodoOanasneS 24 hours 
Ay, Wein: Or COA AS sal. 66d 000c000d00p00006 37,270.5 pounds 
4. Percentage of moisture in coal..............:. 1.07 percent 
5. Total weight of dry coal consumed........ 30,871.7 pounds 
Q Howl asin amGl REECE, ooocoonnuvlcoc0pood00008 1,823 pounds 
7. Percentage of ash and refuse to dry coal......4.94 percent 
8. Total weight of water fed to boiler........ 334,837 pounds 

1,198.75 — 196.5 
Ophactomolmevapotatiol————————— er rTEOSS 
965.7 


10. Equivalent evaporation into dry steam... .347,560.8 pounds 


Hourly Quantities 
11. Dry coal consumed per hour.............. 1,536.3 pounds 
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12. Dry coal per square foot of grate surface per hour, 

13.738 pounds 
13. Water evaporated per hour:...:.......... 13,951.5 pounds 
14. Equivalent evaporation from 212 degrees. ..14,481.7 pounds 
15. Equivalent evaporation from 212 degrees per square 


foot heating surface per hour............ 3.082 pounds 
1G), SUCATN DREDSUIE lOWy GAGKSs oda vccccbocco0uccga0s 188.8 pounds 
17. Temperature of feed water entering boiler. ...227.4 degrees 


ies, ID FRAP sha) THAMES WWE. ooo ood cco cov ODN COD O0OODdObRD natural 


Economic Results 
19. Water apparently evaporated under actual conditions 


De pom Or CoRl AS tw ccassdcodoo0s 8.984 pounds 
20. Equivalent evaporation from and at 212 degrees as per 
Docinal Or Goal WIR. cooccoccccc0 0500006 :9.325 pounds 
21. Equivalent evaporation from and at 212 degrees per 
Met OF Gay CeEl oooocscancceoeeco0000 9.426 pounds 
22. Equivalent evaporation from and at 212 degrees per 
POLE! Oi Cody Gsls ooscccccocccosccv0c 9.916 pounds 
Efficiency 
23. Calorific value of dry coal per pound.......14,100 B. T. U. 


24. Calorific value of combustible per pound. ...14,750 B. T. U. 
25. Efficiency of boiler based on combustible. .. .64.92 percent 
26. Efficiency of boiler based on dry coal........64.55 percent 

The dynamo and auxiliary machinery tests gave the fol- 
lowing results: 


Auxiliary machinery in use for 24 hours.............. 111,000 
2,200 K. W. H. at 48.1 pounds water per K. W. H.... 110,630 
12,000 gallons fresh water distilled at 5 pounds per gallon 60,000 
otaleaerrercierriri carrito 281,630 . 
f. Pounds of water 
per day 


With this data tables were made out for the coal con- 
sumption of each piece of machinery for one hour at a 
given speed. This made it possible to charge each machine 
with the coal that it had used, then by taking the time that 
each machine had been in operation during the day and 
applying to it its cost in coal a list of consumption is ob- 
tained the sum of which gives a very good check on the 
amount of coal that should have been burned in the boilers 
for any given day. If a large discrepancy creeps in, it 
shows at once that either error or inefficiency are present 
and a search can at once be instituted. This further makes 
it possible to obtain the interest and co-operation of the 
users of power in reducing coal consumption by being able 
to keep constantly before their minds the amount of coal 
that they are expending. For instance, that delaying to 
give orders to secure a deck pump because it is going to 
be needed again in two or three hours means throwing 
away 60 pounds of coal per hour, or in the case of air 
compressors, 200 pounds of coal per hour. 

After a short time a fair average consumption for each 
department was obtained and continued returns above the 
average show an excessive use of power in that depart- 
ment. It is then easy to trace out and rectify this lack of 
supervision and reduce the consumption to normal. Thus 
each man knows that there is always a check on him. The 
water tender on watch is credited with the consumption of 
the various machines in operation during his watch and 
charged with the amount of coal that he has had to burn. 
If the accounts do not nearly balance, searches for the leak 
are begun. 

As an illustration of the above the following is given: 
(Before the effects of the “small things in economy” were 
begun to be felt, the only date on which one boiler was used 
for port consumption was on September 3, 1913; the writ- 
ing of this letter happens to have begun on February 14, 
1915; hence the choice of the performances on those two 
dates for illustrations) : 


September 3, 1913 Coal 
Sica (© -EWE7500400000000000000000000000000000000006000006 1.00 
Goaldtonsteamelatnchestriiieclilesicaicllciswiciivicisielciicticiereedelcrtsienercrels 2.70 
Making 8,000 gallons of fresh water..........-+seeeeeeeerees 2.00 
BlEctricity—— 2560 OMKamWewelacreiclelellceelskerstcteleicls)sielelsicicleietebereleislstelehene 6.22 


Auxiliary machinery 
Teekmachinemeicteettelsieierietsicilerrettoletelskelsleteretercien= 16,900 
Main feed’ pump .... 2... eee eee ene er srccees 12,792 
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Blushing pump tcc micctasiersiet acetate eee CE eee 12,504 
Hiregan dubilgempumpeeteeriydeeiserieiieneiericriiieiie 1,273 
ANuxilianyercondensetarrltdtietirtelerieiieiiseiisieciciete 12,090 
LNEE (COSTIITISIOS Goooood00g00d 060000 0000H0000000000 931 
96,490 2.80 
Cogil alllenaeel Goocoqc000c0d00000n0000 ippouseddnoodoenpoobduanc 14.72 
Goalliused n\cyerercterciorcieteteferclorlerdletefeetcterrleriberereerererertee tere ie 18.20 
Goalliwasted) oi citric erclere ces elecetecelsteteiecsietsrerotreeiekerorerereitere 3.58 
February 14, 1915 Coal 
Steam) toigalley Me raetectasisst serene heer enero ere eine teeters 1.00 
(Cet x0) ENG 66000000000000000000000060005600800000 600000000000 -60 
Coal@tonsteamMlaunchestwa-raeearieeeieecri eects 1.30 
Makin ege5;600meallonssotmrreshmwateiedaaeierrrreaeitiet eieieieiae 3.90 
Electricity—1" 900 KAW APEEmccidisteririi cirri orien 4.60 
Auxiliary machinery Pounds water 
cekmachinesy eee ayecsh vay Vavfevet ovece MeeeyeT Vee 
Mainyfeed\ipumpwher- israel er reer rnrne 
Flushing pump .....:... 6 
Fire and bilge pump 00 06 
Neb sbEvAy GopKClSNTS? 5 o0000060000600000000000000006 
AGM INOS RY GAZENS 550000000000000000000000000000 
3.00 
Cog! ailleeel cocogo0c00000ncHd0do0od000000000000000000000000 14.40 
(Cont! MESl 600000000800000000000800000000000.00000000000600000 14.00 
(Copl EAE! oocoocgoo000000000006 lO ODD0O000D0HO0000000000000000 0.40 


The allowed consumption in each case being practically 
the same, the saving may be taken as approximately four 
tons. 

HeaTiInG SYSTEM 


It was found that about Io pounds pressure was required 
on the heating systems to pantries and .warming tables, 
and that when the evaporators were running the pressure 
on the drain line would mount to twenty-five pounds if 
the drains to the tanks were closed. It was then worked 
out as a good plan to use this heat in the pantries in- 
stead of discharging it into a condenser. This was done, 
the drains finally reached the tanks much lowered in tem- 
perature, and satisfaction was maintained among the 
stewards. 

A further connection was made to the heating manifolds 
and enough heat thus obtained for all officers’ quarters 
when the temperature of the outside air is not below 35 
degrees. 

EXHAUST STEAM 


The back pressure on the exhaust line is usually carried 
at about 13 pounds to supply heat to feed water heaters. 
At first this gave considerable trouble in producing water 
hammers in the line, which on three occasions ruptured 
the pipe. This was remedied by installing two drain lines, 
one in each engine room, from pockets abaft the feed 
heaters. These lines seemed to relieve the hammering 
and at the same time increased the temperature of the 
water in the feed tanks to which they were given a direct 
lead. 

In each fireman’s wash room there is a steam jet used 
for heating water. The line to these jets was connected to 
the auxiliary exhaust line, thus having heat always avail- 
able for the firemen in sufficient quantity for their satisfac- 
tion and at a cost much less than of live steam. 

There was a convenient valve for making a connection 
for using exhaust steam for warming up the main engines. 
This connection was made and has proven to be very valu- 
able in warming up the main engines without cost. This 
is particularly noticeable when operating on the drill 
grounds where “stand by” orders are very frequent. 

The attempt has been made to use all of the heat that 
leaves the boiler in the steam without having any of it 
dissipated in the condenser. Water only is wanted back 
from the system and that can be made to serve a better 
purpose by being sent directly to the feed tank to expend 
all of its heat in raising the temperature of the feed water 
than by having it first cooled off in a condenser. 

Comparative speeds of the circulating pump of the aux- 
iliary condenser are given below: 
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September February 
3-13 14-15 
DLLOKesmpPelBMINULe Tyler teeter 24 18 
Piston speed, feet per minute 48 36 
Back pressure on auxiliary exhaust. 21 pounds 28 pounds 


224 degrees 

134 degrees 
74 degrees 
24 inches 
215 pounds 


205 degrees 
114 degrees 
78 degrees 
18 inches 
184 pounds 


Memperaturemor teed! water eee 
semperaturesotereedatank- rier tierce 
Memperaturemotminy ection eee r rier 
WEGRIM | SodpodcondodandddGDeo0D0DDO0OeOa0N 


Ice MaAcHINE 


Although the 3-ton Allen dense air ice machine had been 
giving satisfactory results, it was thought that a small 
amount of coal might be saved by testing it, so indicator 
cards were taken on both the steam and expander cylinders. 

The cards obtained showed one end of the expander cyl- 
inder developing 10.4 indicated horsepower and the other 
end 7.5 indicated horsepower. A valve adjustment gave 
eight indicated horsepower on each end and a noticeable 
difference in the running of the machine as to speed, noise 
and temperature of the cold storage. 

The averages for the weeks of which September 3, 1913, 
and February 14, 1915, each formed a part are here given: 


September February 

3-13 14-15 
IR VEECSAS FE TEI 6 50q0000000000000000000 67.7 60.0 
COMYGESOP ESHER Sosocoso0dovca000000000000 241.0 240.0 
Pxpander pressure) 3-22-06. ees ee 65.7 68.0 
Temperature of cold storage, minimum.......... 18.4 10.7 
Temperature of cold storage, maximum......... 43.5 25.0 
Injection temperature -.. 8.02... eee eens 77.4 75.0 
Piston speed, feet per minute.. ................ 158.0 140.0 


FIRING 


The time firing device is used at all times, the interval 
between charges being such as will supply the steam de- 
manded. This interval may vary from one to six minutes. 

The routine of cleaning fires at regular intervals has 
been abandoned. When clinkers form they are removed. 
We made one run of eight days without going through 
the old-fashioned “clean two fires each watch,” and found 
the “knots per ton” at the end of the run as good as at the 
beginning. 

In tracing back the causes for increased coal consump- 
tion it has rarely been found that the firemen were at 
fault, but their actions have frequently been used as a 
gage. When the firemen were noticed hustling around 
slamming down slice bars and shovels and yelling at the 
coal passers to rustle out more coal, it was at once known 
that something was wrong, and when the trouble was 
located it was pretty certain not to be in the fireroom. 


U.S. S. Nebraska. Lieut. F. Hi. SADLER, U. S. N. 


More About Economy 


Some time ago “Old Scotch,” in his very enjoyable and 
instructive remarks, told about getting along with very 
little oil when one had to, and he commented on the waste 
of oil in general. This brought to mind what I am going 
to tell you about. : 

Having been in the past a good deal of a wanderer, I 
have had many bosses, all of whom had the idea of econo- 
my constantly in mind, but their economy was. always of 
the spotted variety. One man was death on saving oil; 
another was hotfoot after coal saving, while a third would 
go wild if you broke a manhole gasket or used an ounce 
too much waste; but they all agreed on one point of 
economy, and that was my salary—on this they were a 
unit. 

Four of us engineers were in charge of four small boats 
which for a part of the year ran a very few trips daily, 
but during the rest of the year it was hustle from five in 
the morning up to nine or ten o'clock at night; so we and 
the firemen thought we ought to have a little more pay, 
and asked for it and got “no” for an answer. Just as the 
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slack time came on we were notified that our superin- 
tendent had resigned and a Mr. Benson was to take his 
place, and that Mr. Benson wanted to see us the next 


“Sunday morning at his office, which was on the dock at 


the end of our run. The offices were up-stairs and the 
passenger and freight rooms below, with a room fitted up 
with a lathe, shaper, drill press and emory wheel. These 
tools, however, had never been used to any great extent. 

Mr. Benson began his conversation by handing each of 
us a cigar. He was a small man, about fifty-five years old, 
and had gray hair and gray eyes with small crow’s-feet in 
the corners—a sure sign of good nature, but also a warn- 
ing not to get too fresh. Mr. Benson continued his con- 
versation by saying: “Upon looking over the records I 
find that you men have asked for more pay. I know what 
your work is and how you do it, and I think you should 
have what you ask for; so I asked the directors to let me 
lift you a little, but they declined. I had looked over the 
records and knew what the average cost had been the last 
three years for coal, oil, gaskets, etc.; also what it had 
cost to overhaul each one of the boats, so I put it up to 
the board to allow me the average of these costs for next, 
year, and if I could effect any saving that saving would 
be divided between you and the firemen. 

“After some talk they agreed to allow the last three 
years’ average of these expenditures of upkeep and run- 
ning, less 10 percent, and anything that could be saved 
should be divided between you and the firemen, you taking 
60 percent, the firemen getting 4o percent. I knew you 
men had all learned the machinist’s trade, and, with a little 
shop downstairs you could make all the repairs necessary 
to the engines. As the hull repairs amount to very little, 
they cut no figure, anyway, so I only counted on the motive 
power for repairs. 

“During the slack months we could lay up two boats at 
a time, and I am sure that by looking after things more 
carefully than you have done, and will have to do, you can 
make a saving worth while. What do you think?” 

We talked it over and agreed to the idea. Then Mr. 
Benson went over to his desk and brought back an oil cup. 
He unscrewed the cover and, taking a toothpick from his 
pocket, shoved it into the hole in the stem. 

“Now, you notice,” said he, “that this hole does not go 
through into the cup. You could fill that cup with oil and 
put it up on that shelf and it would stay full for all time. 
Now, here is a little boss cast inside the cup, running up 
part way, and in that boss you see a little drilled hole. 
This runs down and meets another hole that is drilled in 
the bottom of the cup, which in turn meets the hole in the 
stem. Just above this smail hole in the boss you will 
notice this spoon-shaped piece. 

“The cup is good only where there is a reciprocating 
movement. The idea of it is that you fill the cup to the 
top of the boss only; when the cup is not moving the oil 
will not feed, but every time that the cup goes round with 
the crankpin or up and down on the crosshead the oil is 
thrown on the top of the boss and feeds down the small 
hole to the bearing. That hole is mighty small, and I 
know by the way you men look that you do not believe that 
enough oil will get down that hole to oil the crankpin of a 
one-‘mouse power’ engine, but I will put it on and show 
you-that it will.” 

And he did. Now, that hole was made with about a 
No. 60 twist drill. We went right downstairs and put 
four of these cups on my engine, it being a compound. I 
took off the sight-feed drip cups and I measured up what 
one. of them would hold, and found that the new cups held 
a little bit more. We used to fill the old cups twice on a 
round trip. 

Next morning I found Mr. Benson in the engine room 
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- when I got down, and also one of the engineers. I felt 
pretty nervous, for I was sure that that dinky little hole 
wouldn’t feed oil, and that I would have to overhaul the 
crosshead pin and brasses when I got back. 

Our first stop was about five miles off, and when we 
made it there was nothing hot. Our next stop was about 
the same distance, and here we stopped half an hour 
where I had usually filled my oil cups, so I unscrewed the 
top of one of the new oil cups with the idea of refilling it, 
but I give you my word, Mr. Reader, that there was hardly 
any of the oil gone out of it. So I told Mr. Benson that 
the cup could not be feeding. He laughed and told me to 
screw the cap on again. Pretty soon off we went to our 
starting point. I unscrewed the cap a second time, and 
the cup was still three-quarters full. We put the cups on 
all the other boats, and since that time I have put the 
cups on a number of engines. 

If I remember rightly, the man who made these cups 
was named Bangs. I never knew where his office was, 
and I do not know whether the cups are now to be found 
in the market, but I do remember that they were awfully 
expensive for first cost, a half-pint cup costing something 
like $16 (3/6/3). . Perhaps some of the readers of INn- 
TERNATIONAL MARINE ENGINEERING have used these cups, 
and it would be interesting to hear from them. 

The scheme proposed by Mr. Benson worked out satis- 
factorily to us all. 

Yours for economy, 


New York. Jack. 


Organization of an Engineering Reserve 
for the Navy 


Two articles appearing in a recent issue of the Journal 
of the Society of Naval Engineers, entitled “Organization 
of the Engineer Division on Board a Man-o’-War” and 
“Engineer Department of Naval Vessels,’ are strong ap- 
peals for “scientific management” in the engineering de- 
partments of our naval vessels. When engineering meth- 
ods and routine are standardized, we surely will have a 
far more efficient engineering department in our navy. 
Such efficiency must be worked out and maintained by the 
officers and men in active service. 

There never will come a time when it can be said of any 
organization that a state of perfection has been reached. 
The officers and men of any organization must never have 
the satisfied feeling of having attained perfection. As 
soon as this spirit is manifest in any organization it is a 
sure sign of decay. 

In maintaining high standards of efficiency the purpose 
of the organization must always be kept before the mem- 
bers. Therefore, let us ask “What is the purpose of the 
engineering department of the navy?” In brief, the 
answer is “To make our navy an efficient fighting unit for 
the protection of the nation.” 

When the real test—war—is put to any military organi- 
zation, efficiency demands that every fighting machine be 
fully manned by men familiar with their duties. It is 
hardly ever practical or desirable that all the men neces- 
sary to full fighting efficiency be carried in active service. 
It is necessary, therefore, to have an efficient reserve. It 
is the purpose of this article to suggest such a reserve for 
the engineering department of our navy. 

The most valuable men in this reserve would be those 
who had at some time served in the engineering depart- 
ment of naval vessels. Such men should be listed .and 
classified, and should form the backbone of the reserve. 
Having done this, the different groups should be formed. 
The man to be in charge of each group should be desig- 
nated and given a list of ex-navy men in his ‘group. These 
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ex-regulars would form the nucleus of each group, but not 
necessarily the total number of the group. 

In estimating the number necessary for an ample re- 
serve, the following points would have to be kept in mind: 

(1) The existing shortages of men; (2) the probable 
vacancies that would occur during a state of war; (3) the 
number of vacancies occurring each year due to additional 
ships, etc.; (4) the number of vacancies occuring from 
all other causes, such as death, disability, etc. With this 
information carefully worked out, it would be possible to 
arrive at the number of men that should be carried in 
reserve. 

The groups should be formed, the headquarters of each 
group being designated. The one in charge of each group 
should be furnished with a list of the ex-regulars assigned 
to his group, and the number necessary to make his com- 
plement full. If the number of regulars falls short of his 
full complement he must at once take steps to fill out his 
command by enlisting more men. 

The enlistment term should be for the same length of 
time as men in the active service. When once a man has 
joined the reserve the discipline should be such that the 
serious purposes of the organization will be fully realized. 

The meetings should be regular and all members should 
be required to be present at each meeting. At these meet- 
ings the men should be drilled and instructed in their 
duties according to their ratings. 

The Navy Department should be kept in close touch 
with each group through those in command. The reserves 
should be kept informed of the latest methods and prac- 
tices, etc., of the active service; and if possible given 
opportunities to take short cruises on board regular ships 
of the line. 

When the members of the reserve organization are 
actually doing active duty, either on a practice cruise or in 
an emergency, they should receive the regular pay and 
allowances according to rank or rating the same as the 
men on the active list. Places of meeting throughout the 
year should be provided without expense to the members 
of the organization and incidental expenses should be pro- 
vided by the Government. The members should also be 
provided, without cost, with drill manuals, copies of fleet 
regulations and all orders, general and special, issued by 
the Navy Department. In short, everything possible should 
be done to keep the reservists in as close touch as possible 
with the regular service. 

The advantages of such a reserve worked out in detail 
along the lines mentioned cannot be overestimated. In 
the event it should be necessary to call for more men, in 
time of war, preparatory orders could be issued to those 
in command of all the reserve groups. There would be 
no confusion; the men would assemble quietly and hold 
themselves in readiness. They would know their stations 
and general duties. In fact, if the organization has been 
carefully worked out each man’s duties would be clearly 
mapped out. 

Compare this method to that of getting the men at the 
last minute. Picture the confusion resulting from a gen- 
eral rush to places of enlistment! Think of the mass of 
raw material that would have to be drilled and organized 
and weeded out! The national crisis could be such that 
every day lost would be so costly that months of fighting 
would be necessary to gain the advantage. 

Let us never lose sight of the fact that our navy is a 
fighting machine, organized for the protection of the 
nation. The time to work out and perfect.the smallest 
details in the organization of the engineering department 
of the navy is in time of peace. It behooves every think- 
ing man to think, and think hard, make suggestions, and 
give his services if required. 


St. Louis, Mo. Arruur C. MryErs. 


Marine Articles in the Engineering Press 


Stability Calculations and Experiments on Stability—Inves= 
tigations of the Propeller Stream—Shipbuilding Contracts 


Model Experiments for Stability of Motion of Sub- 
marine Boats——The article deals with model experiments 
for determining the factors for stability of motion of sub- 
marine boats. It is shown that a certain force of reaction, 
varying with the longitudinal inclinations, will manifest 
itself ultimately by a depressing force and a tipping mo- 
ment. To establish stability of motion this latter moment 
has to be controlled and counteracted by the after hori- 
zontal rudders. A description is given of the apparatus 
at the tank, which, by sliding rods and indicators, gave 
the resulting reactions for inclinations up to 4 degrees 
forward. The gradually advancing position of the reac- 
tion force is shown to indicate the relatively desirable 
amount of trim ballast and the point of coincidence of 
C. G. and reaction—in the investigated case at about 1% 
degrees forward inclination—which requires no action of 
after rudders for stability of motion. It is concluded that 
by such model experiments it would be possible to closely 
predetermine the most desirable form of hull and appen- 
dages. 11 illustrations. 2,550 words.—Schiffbau, Feb- 
ruary I0. 


The Form of the Propeller Stream and Its Energy 
Changes.—The energy in the stream thrown aft by a 
ship’s propeller is lost for the ship, but is of importance 
in its dissipation for the surrounding canal banks. The 
author points out that the investigations in the German 
government tank have shown that the erosions of canal 
bottoms were nearly exclusively due to the influence of 
the screws and not the hulls of passing vessels. Experi- 
ments are recorded where measurements by Pitot tubes 
over the entire disk area of the propeller were made for the 
changing velocities of the streams, fully aware of the de- 
flecting influence by the rotation of the screw. Three 
arrangements are described: screw alone with board 
cover, screw on ship without rudder, and screw on ship 
with rudder with seven stations increasingly distant from 
the propeller. High and low foci are found to occur, 
gradually spreading from the central disk to a much larger 
flat oval with a twisting pitch of about 37 degrees of these 
high and low speed spots. An important conclusion is 
drawn by the author from the curves of the third case of 
the ship fitted with rudder. Here curves of stream lines 
of considerable speed are deflected toward the bottom of 
the canal with pronounced eroding effect. In the first 
two cases without rudder the lines of any perceptible 
speed rise and spread out near the surface of the water, 
leaving the bottom practically intact. 22 illustrations, 2 
tables. 2,060 words.—Zeitschrift Vereines des Deutscher 
Ingenicure, July 24. 


Experimental Methods at the German Government 
Tank, Berlin—(Fitfth chapter.) In this chapter the au- 
thor gives the manner of conducting trials of hydroplanes 
with water as well as air propellers. To realize a close 
approximation of the actual trim and lift condition of the 
hydroplane hull the supporting connections of the model 
to the traveling carriage of the tank are described as made 
in flexible and fully balanced form, allowing even for the 
upward component of the propeller thrust. From the 
recorded resistance and horsepower curves at different 
speeds it is shown that a suitable propeller can be selected 
in the manner previously mentioned; note is taken also of 
the Admiralty coefficient, which in this class of boats is 


rising in a remarkable manner with increasing speed. It 
is stated by the author that the change from water pro- 
peller to air propeller still leaves the problem quite well 
defined, as the propellers, apparently so widely differing, 
still have almost completely the same efficiencies at corre- 
sponding slips and allowance only has to be made for the 
different densities of the media. It is pointed out that 
the nominal slip is not of the same value as a recording 
basis for air propellers, and the practice at the tank em- 
ploys a function of speed divided by revolutions by diam- 
eter as the basis for record. Upon a numerical example 
the different successive slips are given for determination 
of the necessary horsepower that with an air propeller 
will drive a certain hydroplane at a certain speed. 17 
illustrations. 2,000 words.—Schiffbau, July 28. 


On the Execution of Stability Calculations.—This 
article takes note of the fact that so far stability calcula- 
tions have been considered satisfactory if they found the 
horizontal righting arms for a number of single condi- 
tions which offered, however, no check control on accu- 
racy. The author mentions an inter-relation between the 
statical righting arm curve and the dynamical way curve 
found from the vertically measured positions of the vary- 
ing centers of buoyancy, which enables the calculator to 
obtain such a check, although frequently with disappoint- 
ing results regarding their agreement. The plea is made 
that the methods in the execution should be more closely 
watched for inaccuracies. It is pointed out that sectional 
area curves and moment curves are often so irregular that 
numerical methods like Simpson’s or Tchebycheff’s give 
rather misleading results, due to erratic knuckles of the 
inclined planes. The employment of a planimeter or in- 
tegrator is therefore considered the very essence of accu- 
racy from curves, as necessarily drawn up for each in- 
clination. The author considers this method so trust- 
worthy that he shows it calculated on an example for the 
horizontal position, as well as with a full new set of 
curves for the vertical position of the center of buoyancy. 
The method is pronounced also desirable for determining 
the value of the curve of cubes of the half ordinates in the 
determination of the metacentric radius of upright condi- 


tions. 3 illustrations. 2,100 words.—Schiffbau, August 
UWAlo 


Some Technical Aspects of Shipbuilding Contracts — 
By H. Bocler. The object of this article is to briefly con- 
sider how the shipbuilder in actual practice deals with the 
preliminary considerations entailed by contract guarantees 
or requirements in regard to deadweight and draft, cubic 
capacity, trim, stability, flotability when damaged, strength, 
speed and power, and to explain the nature and form of 
calculations which the author has found convenient for 
this purpose. Strictly speaking, the various technical fac- 
tors react upon one another and cannot be considered 
Separately, their final relationship in a particular case 
being evolved by a process of trial and error. For de- 
scriptive purposes, however, each factor is treated inde- 
pendently. Guarantees in regard to deadweight at a given 
draft involve three main considerations—freeboard, fine- 
ness of ship and light weight of ship. Freeboard is settled 
by law and presents no further uncertainty than that in- 
volved by a possible wrong interpretation of the freeboard 
tables. The question of fineness is best considered in re- 
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lation to speed guarantee, and in so far as deadweight 
guarantees are concerned may be considered a known 
quantity. The chief element of uncertainty occurs in re- 
spect to the light weight and considerable experience is 
needed to form a reliable estimate of this. Builders’ mar- 
gins on deadweight should, therefore, be considered as a 
percentage of the light weight and not of the deadweight. 
In the case of passenger vessels a margin of at least 21% 
percent should be allowed, while in cargo ships I to 1% 
percent should be sufficient. The principal methods of 
estimating light weights are: (a) By coefficient, (0) by 
the use of curves, (c) by comparative estimating from a 
vessel already built, or (d) by calculation in detail. (a) 
is very approximate and should be used for first approxi- 
mations only, (b) does not provide sufficient accuracy for 
a particular case, and should be used for only rough ap- 
proximations, (c) is the most reliable method, while (d) 
is a long and tedious process and presents greater chances 
of error than the comparative method. It should only 
be employed when no suitable basis ship is available for 
a relative calculation. Guarantees in regard to cubic 
capacity can, as a rule, be agreed to without great risk. 
The unknown element lies mainly in the approximate na- 
ture of the method adopted for preliminary calculations 
made before the “lines” are designed. Without “lines” a 
margin of 2 to 3 percent should be allowed, but where 
“ines” are available for a detailed calculation of the ca- 
pacity, 1 percent should be ample. The following methods 
are useful for estimating capacities: (a) By coefficient, 
(b) by geometrical variation of form. The latter method 
is very accurate and convenient when a suitable basis 
form is available. Guarantees as to trim involve two main 
considerations, the adjustment of weight and buoyancy 
to suit a basis condition (generally the load condition), 
and the relative trim under different conditions of ser- 
vice, a matter which is practically independent of the 
position assigned to the center of buoyancy to suit the 
basis condition. The question as to the amount of stabil- 
ity a vessel should possess is a difficult one and is not 
considered in this article. The usual contract require- 
ment as regards stability is for a certain metacentric 
height under certain specified conditions. The determina- 
tion of the metacentric height involves two factors—the 
form of the vessel and the vertical distribution of weight 
in the stipulated condition. The writer points cut that in 
practice there is usually a tendency to underestimate the 
vertical height of the center of gravity, especially in the 
case of large passenger liners. A suitable margin for 
vessels of this class seems to be an allowance of at least 
4 inches higher than the calculated figure. The remain- 
ing contract guarantees are to be taken up in a later issue 
of the magazine. 4 illustrations. 7,000 words.—The Ship- 
builder, July. 


The Exploration Ship Albatross, of the Zoological Sta- 
tion in Rovigno.—After giving a short historical account 
of the development of the zoological station in Rovigno, 
on the Adriatic Sea, in connection with the Berlin Aqua- 
rium, the author points out that the need of a special ves- 
sel led to a consideration of the most suitable type and 
size of craft for this special purpose. Two different sizes 
of vessels were considered—one about 37 feet long, the 
other about 53 feet long. The latter type was chosen, and 
its construction was ordered at the Havel shipyard in 
Potsdam. The characteristics specified for the vessel were 
as follows: Wood hull, seaworthiness, good speed, quar- 
ters for accommodating two or three scientists for several 
days at a time; a clear after deck for working the nets 
and sorting the catch, accommodations for a small crew, 
and low cost of operation, with a cruising radius of sev- 
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eral days. The auxiliaries included a net winch, an aux- 
iliary air compressor, a dynamo and searchlight, a wind- 
lass for anchoring in water up to 160 fathoms, a deep- 
sea sounding winch for working up to 2,200 fathoms. 
With skillful design, these characteristics were incorpo- 
rated in the vessel, and the equipment was successfully lo- 
cated in the somewhat cramped quarters. The dimensions 
of the hull are: Length, 53 feet 4 inches; beam, 13 feet 6 
inches; depth, 9 feet, and maximum draft, 6 feet 4 inches. 
The motor is an 80-horsepower, 2-cylinder, double-piston 
Junkers, 7 inches diameter by 10 inches stroke, crude-oil 
engine, arranged forward. The crew is berthed forward 
and the captain in the pilot house, while amidships is a 
living room with berths for four or five persons. Aft of 
the living room is a passage on the starboard side and a 
scientific laboratory for two or three scientists, with 
tables, lockers and two berths, as well as a toilet on the 
port side. In the stern is a fish bin with glass top and a 
lazarette for sails and nets. To get the necessary head 
room, a trunk about 20 inches high is provided over the 
living quarters. The pilot house has an adjustable search- 
light, which can be housed in a box aft; also, the necessary 
steering and navigating appliances. The main engine 
shaft is fitted with a reverse coupling for a three-bladed 
feathering wheel. The oil tanks have a capacity of about 
2 tons, which is sufficient for a five-days’ run at full power. 
All of the auxiliaries are driven by belt or gearing from a 
4-horsepower motor. The vessel has a ketch rig, and the 
composite hull is classed by German Lloyds. The trials 
proved satisfactory, and only the outbreak of war pre- 
vented the vessel from entering service at her station. 23 
illustrations. 3,000 words.—Zeitschrift des Vereines 
Deutscher Ingenieure, June 26. 


Recent Investigations and Measurements by Pitot Tubes 
in Propeller Stream Lines—Experiments are described, 
made in the small tank of the German Polytechnicum, 
Charlottenburg, for finding the speed and pressure varia- 
tions over the disk area of a ship’s propeller. The appa- 
ratus is described as a Pitot tube with gage adjustable in 
three directions for covering the full disk at variable axial 
positions and mounted upon the carriage of the tank. The 
experiments were conducted so far only upon a propeller 
driven by an electric motor upon the stationary carriage 
in one position 3 inches aft of the propeller and in three 
positions directly in front of the propeller at progressively 
increasing number of revolutions. The conclusion the 
author comes to is that there is a forward movement of 
water aft of the disk of the boss, while aft the major part 
of the blades it shows the water passing aft except at the 
tip of the blades, where again a forward movement is re- 
corded attzibuted to eddy influences. The movement of the 
stream lines forward of the propeller are all toward it and 
over a disk area of more than one and a half times the 
diameter of the propeller distinctly perceptible velocities 
are recorded. The author gives this series only as pre- 
liminary, the war interrupting the experiments by calling 
away the man in charge and turning the tank room into a 
hospital. 18 illustrations. 2,100 words.—Schiffbau, July 
28. 


Naval Scouts—By Commander Ralph Earle, U. S. N. 
Taking the ground that battle-cruisers, the ideal scouts, 
are probably out of the question for the United States on 
account of their great cost and the folly of building less 
than a homogeneous division of five, the author makes a 
strong plea for the building of a sufficient number of light 
scout cruisers of about 5,200 tons displacement and 28. 
knots speed to round out a well-balanced navy. 13 illus- 
trations. 10,000 words.—United States Naval Institute 
Proceedings, July-August. 


Shipbuilding and General Marine News 


Contracts for New Ships—Marine Terminal Improvements— 


Recent Launchings—Improved Appliances—Personal 


The demand for the construction of merchant vessels 
in American shipyards has increased to such an extent 
that most of the large shipyards on the Atlantic coast are 
refusing to accept orders calling for delivery before the 
end of 1917. During the last week in August one large 
shipbuilding company refused the opportunity to bid on 
six large vessels, as they were unable to guarantee de- 
liveries inside of three years or more. The situation is 
well illustrated by the fact that the Ward Line placed an 
order for two freight steamships with a shipbuilding com- 
pany in Seattle in order to secure fairly prompt delivery, 
and another steamship company placed an order in San 
Francisco, although the vessels are intended for Atlantic 
service. 

The Delaware River district is at the present time the 
greatest shipbuilding center in the United States, and, 
counting warship construction, the volume of tonnage 
now under construction in that district is surpassed only 
by that at Glasgow. Excluding warship tonnage, the 
three great shipbuilding centers in Great Britain—Belfast, 
Glasgow and Newcastle-on-Tyne—are the only shipbuild- 
ing centers in the world that lead the Delaware River 
district. 


Shipbuilding Orders 


The Newport News Shipbuilding & Dry Dock Company, 
Newport News, Va., has received a contract to build two 
more colliers for the Crowell & Thurlow Steamship Com- 
pany, Boston, Mass. These ships will be about 9,000 tons 
deadweight. 

The Baltimore Dry Docks & Shipbuilding Company, 
Baltimore, Md., has received a contract from the Trans- 
Atlantic Motor Ship Company, Ltd., Christiania, Norway, 
to build two oil tank vessels to be equipped with Bolinder 
oil engines. This order is in addition to that reported in 
our August issue. 

Orders for six 12,000-ton steamers have been placed by 
the Osaka Shosen Kaisha Steamship Company, of Japan, 
with an iron works in Osaka, Japan. The vessels are to 
be 425 feet long. 

The Merrill-Stevens Company, Jacksonville, Fla., was 
recently awarded the contract for the construction of the 
United States lighthouse tender Palmetto at a cost of 
$28,975 (£6,000). 

The Commissioner of Purchases and Supplies, City Hall, 
Cleveland, Ohio, has recently opened bids for the con- 
struction of the steel hull of a fireboat. 


Shipbuilding Contracts Pending 


W. H. McWhinney, Aberdeen, Wash., is organizing a 
company to build a steam schooner to cost $100,000 (£20,- 
500). 

The Pacific-Alaska Navigation Company, H. F. Alex- 
ander, president, San Francisco, Cal., announces that his 
company expects to build or buy two steamers for Alaska 
service. 

The Navy Department, Washington, D. C., wiil open 
bids on November 17 for the construction of two 32,000 
ton battleships. These will be the largest and most power- 
ful ships ever designed for the American navy. The cost 
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of each, exclusive of armor and armament, is limited to 
$7,800,000 (£1,600,000). 

The Ocean Steamship Company (Savannah Line), Pier 
35, North River, New York, has had plans for months to 
build two ships, each 416 feet long. These vessels are 
meant primarily for coastwise service, but will be con- 
structed to meet the needs of transatlantic voyages. Con- 
tracts will be placed as soon as some shipbuilder and the 
company can agree on prices and time of delivery. 


New Steamship Lines 


It has been announced in Madrid, Spain, that a new 
steamship line between Spain and the United States is to 
be established. 

It is reported, apparently on good authority, that a 
$5,000,000 (£1,070,000) company has been financed for 
the organization of a Chinese-American Steamship Com- 
pany to operate between China and the United States Pa- 
cific coast. 

A barge line to operate between Lake Charles, La., and 
Port Arthur, Texas, has been organized by Frank Warren, 
of the Warren Dredging Company, and will, so it is re- 
ported, shortly be placed in operation. Twelve barges and 
a canal boat are said to have been already purchased. 

It is reported that Wm. J. Conners, Buffalo, N. Y., is at 
the head of a corporation which has been organized to 
effect a merger of the railroad owned steamship lines op- 
erating on the Great Lakes, which must be separated from 
the railroads by December 1 under the decision of the 
Interstate Commerce Commission. 


Shipyard Improvements 


The Baltimore Dry Docks & Shipbuilding Company, 
Baltimore, Md., will, so it is reported, spend about $200,000 
(£43,000) in the further enlargement of its present plant, 
in addition to the $200,000 (£43,000) which it is already 
spending for that purpose. ; 

The Collingwood Shipbuilding Company, Collingwood, 
Ontario, is refitting part of its plant for the manufacture 
of shells and high explosives. 

The Maryland Steel Company, Sparrows Point, Md., is 
receiving bids for the construction of a one-story machine 
shop, 180 feet by 425 feet, for the marine department. 

Important extensions and improvements, it is said, will 
be undertaken in the near future by the Spedden Ship- 
building Company, Baltimore, Md. 

The Baltimore Dry Docks & Shipbuilding Company, 
Baltimore, Md., has awarded the contract for the con- 
struction of a shop to cost $100,000 (£20,500) to the 
Chesapeake Iron Works. 


The Gould Storage Battery Company, Depew, N. Y., 
which furnishes many of the electric storage batteries for 
United States submarines, has recently let a contract for 
the construction of a two-story addition, 75 feet by 200 
feet, to its plant. 


William Cramp & Sons Ship & Engine Building Com- 
pany has placed an order with the Pawling & Harnisch- 
feger Company, Milwaukee, Wis., for nineteen 5-ton wall 
cranes to be installed at its works. 
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It is reported that a new corporation will take over the 
shipbuilding plant of the Herreshoff Manufacturing Com- 
pany, at Bristol, R. I., and that the capacity of the plant 
will be very much onlrexedl. Paul A. Rainey, New Haven, 
Conn., is mentioned in connection with the enterprise. 


Marine Terminal Projects 
The City of Augusta, Ga., is planning to spend $60,000 
(£12,800) in building wharves. 
Brown & Watson, Palm Beach, Fla., have received a 
contract to build a stone pier at Palm Beach. 
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tion of a $1,000,000 (£205,000) coal pier at Curtis Bay, 
Baltimore. 

The city of Pascagoula, Miss., has purchased a site on 
the Pascagoula River to build wharves and docks. The 
mayor of the city has the matter in charge. 

C. W. Hunt Company, West New Brighton, S. I., has 
received a contract from the Inter-Island Steam Naviga- 
tion Company, Honolulu, T. H., for a $1,000,000 (£205,- 
000) coaling plant at Honolulu Harbor. 

The Rio Grande Railway Company, Brownsville, Texas, 
A. Albert Browne, president, has submitted a proposition 
to the city of Brownsville, to rebuild the wharf at Point 


Passenger Tender and Tug J. W. Sauer. Built by Messrs. Ferguson Brothers, Ltd., for South African Government 


The City Commission of Tuscaloosa, Ala., is preparing 
plans for the construction of a municipal wharf. 

The Baldwin Locomotive Works, Philadelphia, Pa., has 
been granted permission to erect a pier on the Delaware 
River. 

The Board of Port Commissioners, New Orleans, La., 
is preparing plans for the construction of a wharf to cost 
about $70,000 (£15,000). 

J. A. McEachern, Seattle, Wash., has received a contract 
to build a pier at Flavel, Ore., 
Steamship Company. 

S. D. Shinholse, Jacksonville, Fla., has received a con- 
tract to construct a dock and warehouse for the Clyde 
Steamship Company at Sanford, Fla. 

The Pennsylvania Railroad Company, Philadelphia, Pa., 
has let a contract to the Snare & Triest Company, New 
York, to build a pier at Greenville, N. J. 

The State of Texas has approved the $325,000 (£69,600) 
bond issue recently voted by the City of Orange. About 
$150,000 (£32,000) of this money is to be spent on wharves 
and docks. 


The Baltimore & Ohio Railroad Company, Baltimore, 
Md., Daniel Willard, president, is planning the construc- 


for the Great Northern 


Israel and further improve the town’s terminal facilities. 

The Department of Public Utilities, city of St. Louis, 
Mo., S. W. Bowen, designing engineer, is contemplating 
the construction of a number of docks to be equipped with 
up-to-date freight-handling machinery. 

Irwin & Leighton, 126 North Twelfth street, Phila- 
delphia, have received a contract from the Ocean Steam- 
ship Company, New York, to construct pier sheds at Sa- 
vannah, Ga. J. G. Basinger, 52 Broadway, New York, is 
the engineer. 

The Engineer of Docks for the Panama Canal is prepar- 
ing estimates of the cost of constructing an additional 
1,000-foot pier at Cristobal, and is also preparing estimates 
on the cost of replacing timber pier No. 11 with reinforced 
concrete construction. 

The Terminal Transfer & Storage Company, of Mobile, 
Ala., will shortly begin construction on thirty-two acres 
of water front land at Mobile of an extensive marine ter 
minal development. 

The Gulf, Florida & Alabama Railway ‘Company is 
building an additional pier at Pensacola, Fla., for the 
handling of coal. The loading machinery is being con- 
structed by the Link Belt Gompants of Chicago and Phila- 
delphia. 


OcTOBER, I9I5 


INTERNATIONAL MARINE ENGINEERING 


469 


Launch of the Nevada at the Yards of the Manitowoc Shipbuilding & Dry Dock Company 


Twin Screw Passenger Tender and Tug 
for South Africa 

The twin screw passenger tender and tug J. W. Sauer 
illustrated on page 468 is the third vessel of this class 
which Messrs. Ferguson Brothers (Port Glasgow), Ltd., 
have built and engined for the Table Bay Harbor Depart- 
ment for the Union of South African Government. The 
propelling power consists of two sets of triple expansion 
surface condensing engines with bronze propellers for 
which steam is supplied by two large multitubular boilers. 
The vessel is capable of a speed of 12% knots, which is 
in advance of the contract speed. In order to provide the 
vessel with a large radius of action, the coal bunkers have 


_a capacity of 100 tons, and there are a double bottom and 


deep tanks for boiler feed water, culinary water and fresh 
water for supplying water to shipping. The machinery 
auxiliaries comprise a powerful steam winch aft for warp- 
ing purposes, steam and hand steering gear on the bridge 
deck, target towing machine, electric engine and dynamo, 
two centrifugal circulating pumps, separate feed pumps, 
fire and salvage pumps, separate general service pumps, 
fan and engine with trunk to stokehold, ash ejector and 


pump. 


Passenger Motor Ship Suquamish 


The first Diesel-engined passenger boat in America is 
the Suquamish, owned by the Kitsap County Transporta- 
tion Company, Seattle, Wash., and operated between 
Seattle, Wash., and Paulsbo, Wash. The vessel is 92 
feet long, 16 feet beam and on a 5-foot draft carries 180 
passengers. 

Propulsion is by a 180-horsepower Nlseco four-cycle, 
six-cylinder, vertical single-acting Diesel engine, built by 
the New London Ship & Engine Building Company, Gro- 
ton, Conn., which runs at 350 revolutions per minute, giv- 
ing the vessel a speed of 14 miles per hour. The cost for 
fuel and lubricating oil averages only 24 cents (1/o) per 
hour. A supply of fuel oil for two weeks is carried, al- 
though there is space for a month’s supply. Only one man 
is required for handling the engine, although on account 
of the fact that the vessel is in operation from 6 A. M. — 
to 8 P. M., two engineers are required to stand alternate. 
watches. ; 

Owing to the fact that the three round trips which the 
vessel makes daily include 42 landings, there is a splendid 
opportunity to test the endurance of the boat, as the 
clutch and reverse gears are constantly in use at these 


The First Diesel-Engined Passenger Boat Built in America. 


Propulsion is by a 180 Horsepower Nlseco Engine 
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landings and the vessel is worked many times under the 
strain of the “spring line” tied to the wharves. The own- 
ers of the Suquamish have a number of other vessels of 
similar size and power engaged in similar trade which, 
however, are driven by steam, and therefore an oppor- 
tunity is given for a direct comparison of the two methods. 
Under these conditions, it is said that the Swquamish has 
given most economical and satisfactory service as com- 
pared with the steam-driven vessels. 


September Launchings 


The United States submarine boat M-1, 185 feet long 
‘and 740 tons underwater displacement, was launched by 
the Fore River Shipbuilding Corporation, Quincy, Mass., 
on September 14. 

The cargo steamer Annette Rolph, 9,000 tons dead- 
weight, was launched at the Union Iron Works, San 
Francisco, Cal., on September 4, seventy-three days after 
the keel was laid. Her sister ship, the Ewrana, was 
launched September 11. 

The new steel steamer Nevada (described in our August 
issue), which is being built by the Manitowoc Shipbuild- 
ing & Dry Dock Company, Manitowoc, Wis., for the Good- 
rich Transportation Company, was launched on Septem- 
ber 15. 

The oil tanker Silver Shell, the first of three sister ships 
building at the yards of the Harlan & Hollingsworth Cor- 
poration, Wilmington, Del., for a subsidiary of the Anglo- 
Petroleum Company, of London, was launched on Sep- 
tember 4. The vessel is 435 feet long. 

The collier Plymouth, 335 feet long, 55 feet beam, 34 
feet 6 inches load draft, designed and built by the New 
York Shipbuilding Company, Camden, N. J., for the 
Coastwise Transportation Company, Boston, Mass., was 
launched September 10. The Plymouth is a duplicate of 
the steamer Franklin, recently completed. She is'propelled 
by engines of 2,000 horsepower designed to give an aver- 
age speed of 11 knots. 

The steam yacht Whileaway, 177 feet long over all, 23 
feet 6 inches beam and 7 feet 6 inches draft, designed by 
Messrs. Cox & Stevens, New York, for Mr. Harry Payne 
Whitney, was launched by the William Cramp & Sons 
Ship & Engine Building Company, Philadelphia, Pa., on 
September 9. The yacht will be propelled by two Parsons 
geared turbines supplied with steam from an oil-fired 
tubular boiler. The designed speed is 21 miles an hour. 


Remarkable Savings Effected by Using 
the Oxweld Process in Repair and 
Reclamation Work of Varied 
Character on Ore Vessels 
The Oxweld Acetylene Company of Chicago, Ill., and 
Newark, N. J., has recently completed contracts in con- 
nection with the winter repair work covering welding and 
cutting on thirteen ore vessels on the Great Lakes. The 
work executed was in many cases pioneer work in the 
particular field, and in all cases resulted in a considerable 
saving in actual cost, not to mention an enormous saving 
of time, compared with the usual methods of repair or 

replacement. 

Perhaps the most successful application of Oxwelding 
on hull repairs was to cast iron mooring line chocks, wind- 
lass room chocks and towing chocks. Those so badly worn 
away by wire lines as to be scheduled for renewal were 
built up and filled in. In cases where the lip above the 
sheave was broken off entirely a new casting was made and 
welded on, giving the chock a new appearance and its or- 
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iginal strength. Badly worn chocks were repaired by the 
Oxweld process at a cost ranging from $8 (1/13/4) to 
$30 (6/5/o), where renewals would have meant a cost 
of $100 (20/16/8) to $150 (31/5/0). Chocks were welded 
in place in from two to seven hours. 

Scuppers, which require such precise pattern making 
in renewing as to make the cost of material a compara- 
tively small item, were welded with absolute success, elim- 
inating the time and expense of making and fitting new 
patterns. Cracks varying in length from one to four feet 
were welded at a total cost varying from $10 (2/1/8) 
to $20 (4/3/4). The time required to remove, weld and 
reset the scupper was about two days. 

As a time saver in cutting steel plates, structural steel, 
brass, etc., remarkable claims are made for the Oxweld 
process. Old bulkheads battered and torn were trimmed 
or cut away with great speed. Steel plates a half-inch 
thick were cut at the rate of one foot per minute. There 
was literally miles of cutting done on these vessels. Wale- 
strakes were cut off, bulkheads trimmed, dead lights cut, 
brackets, channel flanges, stringers, web frames and bilge 
plates were all cut out or trimmed. 

On one vessel Oxweld apparatus was used to cut off 
some ten feet of spar. While the cost of cutting per lineal 
foot is only about one-half the cost involved in drilling 
and chipping, the enormous amount of time saved with the 
Oxweld process proves its superiority. With the cutting 
blowpipe beams and plates were cut down in minutes where 
the old method would have taken hours. 

Cracks in some 53-inch steel plate tank tops were Ox- 
welded at an average cost of from 40 to 50 cents (1/8-2/1) 
per inch. A riveted patch for a crack 5 inches long would 
have cost $30 (6/5/o0) at least, while it is claimed the 
same crack could be Oxwelded for $2.50 (10/5). 

The intermediate stringer channel flanges, which be- 
come so battered and bent by the unloading machines, 
were heated by the Oxwelding blowpipe in an incredibly 
short time and straightened by means of alligator jaws 
operated by two men. When completed the channel has a 
new appearance and is protected from further wear of 
this kind by the insertion of a 3-inch oak filler in the wake 
of the hatches. These fillers are held in place by bolts 
through the web of the channel. The bolt holes, 34 inch 
in diameter, are cut by the Oxweld cutting flame at the 
rate of one a minute, costing about 6 cents (0/3) each. 
In many cases the entire flange and part of the web of 
the channel had been broken out for a distance of from 
one to four feet, greatly weakening the stringer. Such 
places were trimmed up square and a section cut from 
new material to fit, and welded in the gap. No other tools 
than the Oxweld torches were used in this operation— 
not a rivet was driven—and when completed the fractured 
flange was restored to its original strength. 

Welding propeller blades, propeller shafts, rudders and 
shoes, not to mention welding repairs of all varieties in 
and around boilers, are applications of the Oxweld process 
of daily occurrence in shipyards. Oxwelding applied to 
hull repairs, however, is a new departure, which promises 
to open up a very large field and effect immense savings 
in time and money to vessel owners. 


GreEK MercHant MaringE EXpANDING.—Stfatistics re- 
cently published in Greece show that in the eighteer 
months ending December 31, 1914, there were 85 steamers 
of 219,450 gross tons added to the list of ships sailing 
under the Greek flag. According to Lloyd’s Register, the 
number of vessels in the merchant fleet of Greece at the 
end of 1914 was 440, with a gross tonnage of approxi- 
mately 900,000. 
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What Oleite Does 


“Deolizer” is the trade name of an instrument for the 
complete removal of oil from emulsion. It is manufac- 
tured and sold by William Andrews, Inc., 120 Liberty 
street, New York. To de-ole-ize means to de-oil-ize, or 
take out oil. The material which does this is sold under 
the trade mark of ‘“Oleite.” 

Oleite is a discovery, not an invention. The original 
investigators were endeavoring to perfect a roofing mate- 
rial having certain desirable qualities. In running down 
the line of experiment they accidentally discovered that 
at a certain stage of the manufacture the material de- 
veloped a singular natural affinity for oil, an affinity analo- 
gous to that of cement for water. Following up this dis- 


covery if was found that Oleite would remove 99.99994 
So complete was 


percent of all the oil from an emulsion. 
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water of limpid clearness and perfect purity in which 
there is not a measurable trace of oil. This last fractional 
percent of oil is the elusive one, hard to catch but cumu- 
lative in its damage if it gets into the boiler. 


Speedway Auxiliary and Emergency Electric Lighting 
Set 

The Gas Engine & Power Company and Chas. L. Sea- 
bury & Co., Cons., Morris Heights, New York, has placed 
on the market a combination auxiliary and generating set 
such as is now required by law for steam passenger vessels. 
These generating sets are built in stock sizes of 3, 4, 7, 12 
and 25 kilowatts. The larger sets are arranged solely for 
electric lighting, but the 3 and 4 kilowatt sizes include 
in addition to the generator a bilge and fire pump and an 
air compressor. These sets are especially suited to yacht 
work where the main gasoline (petrol) engines require 
air for starting purposes. In the smaller sets the engine 


“Deolizer” 


this purification, it is claimed, that it required the delicate 
ether test to detect the residue, which is equal to about one 
drop in one and a half barrels of water. The application 
of Oleite, therefore, in the treatment of condensed returns, 
whether from heating systems or surface condensers, was 
at once undertaken and has been followed up with re- 
markable results. 

Although the apparent action of Oleite is that of a 
filter, its real action in no way resembles the ordinary 
mechanical straining implied in the term filter. Oleite is 
a calcined mineral substance granulated to a uniform 
grade, and in appearance much resembles old-fashioned 
black gunpowder. The voids are large and if sand or 
charcoal were used there would be no perceptible effect 
on the emulsion. Oleite, on the contrary, acts by a re- 
markable and thus far unexplainable attraction for, and 
entanglement of, the emulsified particles of oil. It is 
claimed that it seizes upon every minute atom within 
teach and, once seized, it never lets go. In time the 
Oleite is found to coagulate the oil in its voids until the 
whole mass becomes a sort of jelly. It can be forced to 
part with the oil only by burning it off. The Oleite 
-itself does not materially suffer by the operation and can 
therefore be recovered and used a number of times before 
_ losing its efficiency. 

The action of the Deoleizer is supplementary to the ac- 
tion of the ordinary oil extractor. The latter is set in 
the flow of the exhaust steam. The former takes the oily 
teturns after condensation and reduces them to a distilled 


12 K. W. Speedway Lighting Set 


consists of three vertical cylinders, 41-inch bore by 5- 
inch stroke mounted on a cast iron closed frame which . 
in turn is bolted to a body with extension for the gener- 
ator. The power cylinders are on the ends, while the cen- 
ter cylinder is an air compressor with mechanically oper- 
ated intake valve. On the end opposite the generator, at- 
tached to base plate, is a double-acting bilge pump, 3%- 
inch bore by 4-inch stroke. 


The Pallograph 

The only pallograph in America, and, in fact, one of but 
two or three in existence, has just been completed by the 
Sperry Gyroscope Company, Brooklyn, N. Y., for use at 
the Government model basin, Washington, D. C., in con- 
nectiton with investigations of the vibration of ships. 

Briefly, the pallograph is an instrument which simul- 
taneously records vertical and horizontal transverse vibra- 
tions, and while the instrument is primarily intended for 
use aboard ships, it may be used to trace vibrations or 
oscillations of any character to their primal source. Its 
usefulness was strikingly demonstrated several years ago 
by Dr. Schlick, of Hamburg, Germany, in connection with 
the trial trip of the Cunard liner Lusitania, where exces- 
sive vibrations developed at high speeds. Sir William 
White had been much interested in Dr. Schlick’s experi- 
ments and it occurred to him that if Dr. Schlick could be 
persuaded to bring his pallograph to England the trouble 
might be located. 

Accordingly a telegram was dispatched and Dr. Schlick 
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was soon at his task. Working for nearly forty-eight 
hours, without rest, he finally traced the trouble down to 
one of the tail shafts; moreover, he reported he was con- 
vinced that a blade of the propeller on that particular 
shaft had not been properly set, and, furthermore, that 
it was some 2 degrees out of alinement! Such confidence 
was placed in Dr. Schlick’s deductions that the ship was 
immediately docked, the propeller blades examined and 
one actually found to be 1.8 degrees offset. Little time 
was lost in adjustment and the Lusitania resumed her in- 
terrupted trip—but vibration had been eliminated. Dr. 
Schlick afterward said that the stern appeared to “jump 
up and down about a foot,’ the vibration at other points 
being not so violent; yet here and there were nodes where 


Sperry Pallograph 


no tremor was felt—in fact, the great ship behaved as a 
gigantic violin string. é 

The Sperry pallograph embodies a number of substan- 
tial improvements over the Schlick device, possibly the 
most important being mechanism which so regulates its 
period that it will not come into synchronism with any 
harmonic of the ship’s motion. Of equal importance is 
the introduction of pencils for (1) indicating revolutions 
of the ship’s shafts and (2) a time marker indicating sec- 
onds. Records are made on a 5-inch paper strip, moved 
upwardly at constant speed by a small motor; the speed 
of travel may be regulated from 114 inches down to % 
inch per second, as required. It will be readily understood 
that vibrations of high frequency or of considerable am- 
plitude should be recorded on a rapidly moving strip so 
that the wavy lines of the diagram will be widely separated 
for thorough analysis—indeed, it is even frequently neces- 
sary to enlarge certain sections so that conclusions as to 
the causes of the vibrations may be determined with 
absolute certainty. 

When the pallograph is in operation the “pendulum” 
appears to oscillate and vibrate rapidly, whereas in reality 
it is standing absolutely still and the pallograph structure 
is moving in unison with the body on which it rests. 

The general dimensions of the apparatus are 24 inches 
long, 14 inches wide and 20 inches high; the weight is 
approximately 90 pounds. 


AMERICAN CITIZENS COMMAND THE MAgoriItTy OF For- 
EIGN Burtt Suips ApMITTED TO AMERICAN REGISTRY.— 
Two-thirds of the officers of the foreign built ships ad- 
mitted to American Registry under the act of August 18, 
1914, are American citizens or are men who have taken 
out their first naturalization papers in the past and will 
become citizens of the United States after a lapse of 
varying periods. 
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PERSONAL MENTION 


Operating Engineers 


Leo Tillman has been appointed chief engineer of the 
steamship California. 


W. G. Oyler is chief engineer of the Border Line steam- 
ship Fulton, now on the Pacific coast. 


George H. Parry has been appointed chief engineer of 
the tug E. H. Willard, of New Orleans, La. 


Albert Clark, of New Orleans, La., has been appointed 
second assistant engineer of the Texas Company’s steamer 
Louisiana. 


E. H. Milde has been appointed second assistant engi- 
neer of the Southern Pacific steamer Chalmette at New 
Orleans, La. 


Peter Dietz has been appointed chief engineer of the tug 
Robert N. Day, which is employed on construction work 
at Albany, N. Y. 


A. Boyd, R. Powers and J. Hillary are assistant engi- 
neers on the steamship William O’Brien, of the Carpenter- 
O’Brien Company, New York. 


Joseph Blunk has been appointed chief engineer of the 
tug A. H. Whiteman, of New Orleans, La., with Raymond 
Saunders as assistant engineer. 


Charles Delacroix, of New Orleans, La., has been ap- 
pointed chief engineer of the steamer Natchez. Hubert 
Fielder is first assistant engineer. 


J. H. Howe, of Cincinnati, Ohio, formerly chief engi- 
neer of the Jsland Queen, has been appointed chief engi- 
neer of the towboat Barrett at Cairo, III. 


R. J. Welch is chief engineer of the Cuba Distilling 
Company’s steamship Currier, which is undergoing re- 
pairs at Shewan’s yard in Brooklyn, N. Y. 


S. F. Alexander is acting chief engineer of the Southern 
Pacific steamship El Occidente during the absence of S. T. 
Alexander, who is chief engineer of this vessel. 


T. E. Dickow has been appointed chief engineer of the 
large excursion steamer Island Queen, of Cincinnati, Ohio, 
with Clarence J. Scales as first assistant engineer. 


C. A. Anderson is acting chief engineer of the Southern 
Pacific steamship Antilles during the absence on account 
of illness of Gus Atkins, chief engineer of the vessel. 


A Berg, formerly chief engineer of the Pacific Coast 
steamship Tampico, has been appointed chief engineer of 
the Montara of the same company, vice George C. Broder- 
sen, resigned. 


Melvin Leap has been appointed chief engineer of the 
Val T. Collins, of the Island Creek Coal Supply Company, 
Huntington, W. Va. Phil Klipp is first assistant engineer 
of this vessel. 


Joseph Stanton, of Athens, N. Y., has been appointed 
first assistant engineer of the tug George E. Lattimer, 
which is stationed on the New York State Barge Canal at 
Rexford Flats. 


Charles Bortle, formerly chief engineer of the steamer 
Julia Safford, of the Albany & Troy Line, Albany, N. Y., 
has accepted a position with the Great Lakes Dredge & 
Dock Company. 
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Earl Bryan has been appointed chief engineer of the 
passenger and freight steamer Ohio, running between Cin- 
cinnati, Ohio, and Memphis, Tenn., with William H. 
Weber as first assistant engineer. 


Frank B. Davis, for many years first assistant engineer 
of the steamer Olivette, of the Peninsula & Occidental 
Steamship Company, has been appointed an assistant boiler 
inspector in the United States Steamboat Inspection Ser- 
vice at New Orleans, La. 


James Andus, formerly chief engineer of the steamer St. 
Johns, of the Colonial Beach Company, Washington, 
D. C., has been transferred to the steamer Gratitude, 
recently purchased to take the place of the steamer Wake- 
field on the Potomac River route. 


Joseph Nash has been appointed chief engineer of the 
steamer Velunteer, of the Potomac & Chesapeake Steam- 
boat Company, Washington, D. C. The Volunteer was 
partially destroyed by fire a few weeks ago, and as soon 
as repairs are completed she will be sent to the James 
River to run between the Dupont Powder Works plant and 
Petersburg. 


Changes in Steamboat Inspection Service 
W. K. Martin has been appointed assistant inspector of 
the United States Steamboat Service, New York. 


Robert Clark has been appointed. assistant inspector of 
the United States Steamboat Inspection Service, Boston, 
Mass. 


Harry Lord has been appoined inspector of boilers of 
the United States Steamboat Inspection Service at Seattle, 
Wash. 


Whitmore Hill has been appointed local inspector of 
boilers of the United States Steamboat Inspection Service 
at Galveston, Texas. 


W. I. Gilman has been appointed local inspector of the 
United States Steamboat Service at Boston, Mass., suc- 
ceeding Andrew J. Savage, resigned. 


Silas H. Hunter has been appointed local inspector of 
boilers in the United States Steamboat Inspection Service 
at Cleveland, Ohio., vice James McGrath, resigned. 


Philip J. Shaw has been appointed local inspector of 
boilers of the United States Steamboat Inspection Service 
at Providence, R. I., succeeding Charles A. Potter, de- 
ceased. 


Harvey S. Haynes, local inspector of boilers at Evans- 
ville, Ind., and formerly chief ‘engineer of the Corrigan 
fleet, has been appointed assistant local inspector of 
boilers in the United States Steamboat Inspection Service, 
at Cleveland, Ohio. . 


Naval Architects, Consulting Engineers, Draftsmen and 
Shipyard and Steamship Officials 
F. K. Ruprecht, formerly a draftsman in the hull divi- 
sion of the New York Navy Yard, is with John A. Mac- 
Adam & Company, New York City. 


William Binley, Jr.,. formerly chief draftsman at the 
New York Navy Yard, is now chief draftsman and assist- 
ant to the general manager at the Fore River Shipbuilding 
Corporation, Quincy, Mass. 


Walter A. Read, formerly assistant chief draftsman at 
the New York Navy Yard, is president of the Read Col- 
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lecting Agency, Boston, Mass., taking the place left vacant 
by the sudden death of his father. 


R. Earle Anderson, formerly general manager of the 
Augusta-Savannah Navigation Company, Augusta, Ga., 
has been appointed assistant general superintendent of 
the Winchester Repeating Arms Company, New Haven, 
Conn. 


Arthur Fuller, formerly Pacific coast sales agent of the 
New London Ship & Engine Company, Groton, Conn., has 
been appointed general sales agent of that concern, with 
headquarters at Groton, Conn. 


Naval Advisory Board 


The Secretary of the United States Navy announced 
on September 12 the names of the twenty-three engineers 
and scientists who will constitute the Advisory Board to 
assist the navy in its technical problems of development. 
Eleven of the leading scientific societies in the country 
were requested to nominate two members each to serve 
on the Board, and these nominations were approved by 
the Secretary of the Navy. The first meeting of the 
Board will be held in Washington on October 6. The fol- 
lowing is the personnel of. the Board: 

Thomas A. Edison, Chairman. 

American Society of Mechanical Engineers—Robert 
Le Roy Emmet, consulting engineer, General Electric 
Company, Schenectady, N. Y.; Spencer Miller, chief engi- 
neer, Lidgerwood Manufacturing Company, New York. 

American Institute of Electrical Engineers—Frank A. 
Sprague, consulting engineer, New York; B. G: Lamme, 
chief engineer, Westinghouse Electric & Manufacturing 
Company, Pittsburgh, Pa. 

American Society of Civil Engineers—Andrew Murray 
Hunt, consulting engineer, San Francisco and New York; 
Alfred Craven, chief engineer, Public Service Commission, 
first district, New York. 

American Electrochemical Society—Joseph W. Rich- 
ards, Professor of Electro Chemistry, Lehigh University, 
South Bethlehem, Pa.; Lawrence Addicks, consulting engi- 
neer, Douglas, Ariz. 

American Chemical Society—W. R. Whitney, Director 
of Research Laboratory, General Electric Company, Sche- 
nectady, N. Y.; L. H. Baekeland, Yonkers, N. Y. 

American Institute of Mining Engineers—William Law- 
rence Saunders, Chairman, Board of Directors, Ingersoll- 
Rand Company, New York; Benjamin Bowditch Thayer, 
president, Anaconda Copper Mining Company, New York. 

The Inventors’ Guild—Peter Cooper Hewitt, consulting 
engineer, New York; Thomas Robbins, president, Robbins 
Conveying Belt Company, Stamford, Conn. 

American Mathematical Society—Robert Simpson 
Woodward, president, Carnegie Institute, Washington, 
D. C.; Arthur Gorden Webster, Professor of Physics, 
Clark University, Worcester, Mass. 

American Society of Automobile Engineers—Andrew 
L. Riker, vice-president, .Locomobile Company, Detroit, 
Mich.; Howard E. Coffin, vice-president, Hudson Motor 
Car Company, Detroit, Mich. 

American Society of Aeronautic Engineers—Henry 
Alexander Wise Wood, engineer and manufacturer of 
printing machinery, New York; Elmer Ambrose Sperry, 
president, Sperry Gyroscope Company, Brooklyn, N. Y. 

American Aeronautical Society—Matthew Bacon Sel- 
lers, Director of Technical Board of the Aeronautical So- 
ciety of America, Baltimore, Md.; Hudson Maxim, ord- 
nance and explosive expert, Brooklyn, N, Y, 
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SELECTED MARINE PATENTS 


The publication in this column of a patent specification 
does not necessarily imply editorial commendation. 


American patents compiled by Derbert H. Decker, Esq., 
registered patent attorney, Millerton, N. Y. 
1,138,468. SELF-DUMPING SCOW. FRANKLIN PIERCE EAST- 


MAN, OF NEW YORK, N. Y. 


Claim 1.—A self-dumping scow, comprising two hulls affording be- 
tween them a hopper for holding the load at the time the hulls are 
abutting sidewise and for allowing the load to dump automatically on 


the hulls moving apart, and connecting means at a right angle to the 
length of the scow and slidably connecting the hulls with each other to 
maintain the hulls in the same plane when closed or open. Ten claims. 


1,140,046, DEVICE FOR LAUNCHING LIFEBOATS. 
WILLIAM LEEMING, OF BRANTFORD, CANADA. 


Claim 1.—A pair of davits, each of the said davits comprising a column 
or upright ef channel shape, an arm rotatably connected with the upper 
end of the column or upright to revolve around the upright, a bracket 
adapted to be secured to a fixed support at each davit, a hinge connection 
between each column and the adjacent bracket for permitting the upper 
end of the column to swing outwardly and downwardly, said column 


ROBERT 


being adapted to extend above the boat deck of a vessel, a pulley jour- 
naled at the outer end of each arm, a pulley journaled on the arm near 
the top of each column, a pulley journaled on each column intermediate 
the ends thereof, a flexible member passing over the pulleys and having 
a davit hook at its outer end for engaging a boat to support the same, 
and brake mechanism in connection with each column for preventing 
movement of the flexible member, said mechanism being arranged on the 
column between the last-named pulleys and comprising a pair of blocks 
having registering grooves for receiving the flexible member, the blocks 
being connected with respect to each other, and means for clamping the 
outer block on the inner block. Twelve claims. 


: HIP’S INDICATOR, EDWIN A. FISH, OF NEW 
LONDON, CONN, Ss. SSIGNOR BY MESNE ASSIGNMENTS, TO 
FISH AUTOMATIC SHIP’S LOG COMPANY, A CORPORATION 
OF NEW YORK. , ; 

Claim 1—A ship’s log and recorder including a platen roll, means 
for feeding paper over said roll with a predetermined movement, a 
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stylus, a flexible member, a cylinder, and a steam actuated piston 
therein connected with said flexible member for flexing the same, and 
connections between said flexible member and stylus embodying an arm 
and connections whereby said stylus is caused to traverse the paper with 
a movement parallel with the axial center of the platen roll. Six claims. 
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British patents compiled by G. F. Redfern & Company, 
chartered patent agents and engineers, 15 South street, Fins- 
bury, E. C., and 10 Gray’s Inn Place, W. C., London. 


12,736/1914. APPARATUS FOR PREVENTING RACING OF 
MARINE PROPELLERS. G. SHOTTON, 44 WESTBOURNE ROAD, 
PENARTH, GLAMORGAN. 

Claim.—An apparatus for preventing racing of marine propellers, con- 
sisting of a piston in a vertical cylinder open at its lower end to the 
water, the movements of which control the throttle valve of the pro- 
pelling engine, and the displacements of which piston displace a lever 


connected to a valve controlling the admission of fluid pressure to a 
motor cylinder having a piston connected to the throttle valve, the 
consequent displacements of the fluid-pressure-actuated piston returning 
the valve, by means of a lever of fixed fulcrum connected to the fluid- 
pressure-actuated piston rod and to the valve lever, in which the valve 
lever is pivoted on the lever of fixed fulcrum at an intermediate portion 
of its length. 


13,053/14. STUFFING BOXES FOR RUDDER POSTS. W. C. J. 
OF SHIN FURNESS HOUSE, BILLITER STREET, LONDON, 
This invention has for its object to provide a stuffing box which shall 
be simple in construction, shall be easily adjusted to take up wear in 
the bearings of the stuffing box and shall, if desired, be self-lubricating. 
It comprises two adjustable cheeks, each of which is provided with a 
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semi-circular opening or recess to receive the rudder post, the said open- 
ings being provided with.blocks of wood, say lignum vite, between 
which graphite or other lubricating matérial is placed, a base-plate is 
provided having a suitable opening therein to receive the rudder post. 
The two cheeks, each having the semi-circular opening, are arranged on 
the base-plate so as to be capable of adjustment and the cheeks may be 
firmly secured to the base-plate by means of bolts. 


27,571/1913. IMPROVEMENTS IN OR RELATING TO FIRE 
EXTINGUISHING AND ALARM APPARATUS FOR USE ON 
BOARD SHIPS. F. W. SMITH, 5 THORNBURN AVENUE, AND 
H. S. WARREN, 79 MILLBROOK ROAD, SOUTHAMPTON.. 


In a fire extinguishing and alarm apparatus of the type in which one 
or more water pipes extend to compartments in a ship in which fusible 
plugs are employed to close water apertures either directly or through 
the agency of valves and in which means are provided in the branch 
pipes leading to each compartment, said means being operable by the 
flow of water in the branch pipes to give an indication at a suitable 
station of the particular apartment affected, the provision in connection 
with each compartment of a rotary water motor placed in each branch 
between the compartment and the main pipe, so that if a plug melts, the 
flow in the corresponding branch pipe operates the water motor which 
closes an electric circuit intermittently, and so causes to be given at a 
suitable station an alarm which appertains to the particular apartment 
affected, 
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H. L. Aldrich, President and Treasurer 
Assoc. Member of Council, Soc. N. A. and M. E. 
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p Western river boats of the extreme shal- 
Western River 


low-draft type, many of which are de- 
Steamers x 


scribed in this issue, occupy a unique 


place in the art of shipbuilding. They are designed to 
meet the exceptional conditions of navigation on the West- 
ern rivers of the United States, where the stages of water 
vary from 12 inches to 70 feet, and where low-water 
periods prevail from three to five months of the year. 
Their design is based upon the practical knowledge of 
experienced river navigators and practical mechanics of a 
generation ago, rather than upon modern theories of naval 
architecture and marine engineering. In their general 
characteristics the modern sternwheel packet and tow 
boats differ little from the vessels that were built in the 
pioneer days of the development of the West, although in 
details of construction of both hull and machinery im- 
provements and refinements have been widely adopted. 
Notwithstanding their apparently antiquated appearance, 
however, these vessels are likely to retain their position 
of superiority for the special services for which they are 
built until the continued improvement of the Western 
rivers has established new conditions of navigation. 


Although the sternwheel towboat is 
peculiarly adapted for the difficult 
backing, 


Sternwheel Versus 


Tunnel Stern Boats 5 
of flanking, 


operations 
drifting and quick handling in handling large tows down- 
stream in the natural currents of the large Western rivers, 
such as the Mississippi and Ohio, the conditions of naviga- 
tion on these rivers is gradually changing, especially on 
the upper Ohio and its main tributaries, where the com- 
pletion of locks and dams will in a few years divide the 
river into a system of pools providing slack water or 
“pool” navigation during the late spring, summer and fall 
months. Under these conditions the peculiar advantages 
of the sternwheel towboat in flanking and backing, in 
handling large tows in “running” water, will not be so 
essential, and as the tows will be smaller, being limited by 
the capacity of the locks, it is probable that a different 
type of towboat will be developed to meet these new con- 
ditions. These facts are fully recognized by river navi- 
gators, as is acknowledged in the article on Western river 
Under these 


circumstances it is not unlikely that the twin-screw tunnel 


steamers, published elsewhere in this issue. 
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stern type of ouibeet will be looked upon by river boat 


owners with more favor than has been the case hitherto, 
as considerable progress has already been made in the de- 
velopment of this type of towboat, with satisfactory re- 
sults. For a shallow-draft propeller towboat the diameter 
of the propeller is, of course, an important consideration, 
and apparently the best possible solution of this problem 
so far advanced is the tunnel stern type of boat, in which 
the propeller, while not wholly immersed while the boat is 
at rest, may be provided with a solid stream of water to 
work in when the boat is in motion. In addition to this, 
by placing rudders aft of the propellers the steering quali- 
ties of the towboat when going ahead are exceptionally 
good. If the screw-propelled towboat proves successful 
in meeting the new conditions of navigation on improved 
inland waterways, it has the further advantage that there 
will be greater latitude for the adoption of improved and 
more efficient propelling machinery, a direction in which 


substantial economies should confidently be looked for. 


The recent investigation of shipping 
Regulation of 


Fa combinations by the Congressional com- 
Steamship Lines 


: mittee on merchant marine and fisheries 
has directed public attention to the almost universal prac- 
tice of steamship lines engaging in the American foreign 
trade to operate, both on the in-bound and out-bound voy- 
ages, under the terms of written agreements, conference 
arrangements or gentlemen’s understandings, which have 
for their principal purpose the regulation of competition 
through either the fixing or regulation of rates, the appor- 
tionment of traffic, the pooling of earnings or meeting the 
competition of non-conference lines. Eighty such agree- 
ments or understandings involve practically all the regular 
steamship lines operating on nearly every American 
foreign-trade route. In the domestic trade similar agree- 
ments between steamship lines are few. Competition in 
rates between domestic lines, however, has been quite as 
effectively eliminated as in the foreign trade, either 
through the acquisition of steamship lines or the ownership 
of accessories to the lines, through agreements or under- 
standings, or through special practices. The generally 
recognized advantages resulting from the agreements and 
conferences maintained in the foreign trade, if honestly 


and fairly conducted, it is believed by the investigating 
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committee, can be secured only by permitting the several 
lines in any given trade to co-operate through some form 
of rate and pooling arrangement under government super- 
vision and control. Effective government control is also 
believed to be the only way in which the disadvantages 
and abuses inherent with steamship agreements and con- 
ferences as now conducted can be eliminated. A bill was, 
therefore, introduced at the last session of Congress pro- 
viding that steamship lines engaged in the foreign trade of 
the United States be brought under the supervision of the 
Interstate Commerce Commission as regards the regula- 
tion of rates, approval of contracts and other conditions 
affecting the interests of the shippers. If this bill should 
become a law, rebating of freight rates would be made 
illegal, the use of “fighting ships’ and deferred rebates 
would be prohibited and the Interstate Commerce Com- 
mission would be empowered to investigate fully com- 
plaints of unfairness as to rates and other discriminating 
acts on the part of the steamship lines. Suitable pro- 
visions are also incorporated in the bill for regulating the 
domestic lines; and as its enactment into law would un- 
doubtedly tend to simplify the question of government aid 
to private lines, it should receive the support of shipping 
interests. 


River, Lake, Bay and Sound Steamers 


Shipbuilders in the United States have produced a spe- 
cial class of steam vessels for river, lake, bay and sound 
service of which they may be justly proud. These vessels 
range all the way from swift triple-screw, turbine-driven 
vessels to shallow-draft paddle-wheel steamers propelled 
by simple beam engines or compound inclined engines, 
some of them having a capacity of from 5,000 to 6,000 
passengers. The main particulars of most of these ves- 
sels are well known and many of them have been described 
at length in previous issues of this journal. A review of 
the general characteristics of the hulls and machinery of 
these vessels which is of special interest, however, is 
given ina paper by Mr. Andrew Fletcher, presented at the 
International Engineering Congress in San Francisco. 


Comparatively few of the river, lake, bay and sound 
steamers are built under classification rules, as the owners 
adhere largely to the constructional details of their pre- 
vious steamers, in most cases adopting the suggestions of 
their naval architects and builders to suit the special de- 
mands of service. Except in cases of the large passenger 
boats of the Sound, Great Lakes and outside service types, 
single bottoms are generally used. Joggle shell plating 
has been extensively used rather than joggle framing, but 
in the opinion of the author of the paper the latter prob- 
ably will be more generally adopted. Bulb angles, when 
readily obtainable from the rolling mills, have been largely 
used for frames, intercostals and deck beams. In recent 
years a greater amount of flanging in lieu of angle bars 
has been used for reverse frames, floors, intercostals, gus- 


sets and bulkheads. A system of longitudinal trussing 
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from floors to main deck is very often used in the larger 
type of river steamers and the comparatively shallow- 
draft steamers on the inland lakes. 
frame is the usual practice. 


‘A deck beam on every 
The guard beams of the 
paddle steamers are generally bracketed to the gunwale 
strake and secured to the lodger plate rather than extend- 
ing the main deck beams from outside to outside. Guard 
braces are usually of the truss frame type instead of the 
pipe or solid round bar construction. Sponsons, as a rule, 
are used only on the larger type of paddle Sound steamers. 
In screw steamers the shell plating is formed to act as 
sponsons where the guards overhang. In recent practice 
a greater number of watertight bulkheads unpierced by 
doors are used. There are two exits from each water- 
tight compartment above floors and a more extensive and 
reliable pumping system for watertight compartments is 
provided, with duplication of pumps on the main deck on 
the large steamers. 


As has been stated, the machinery of the paddle steamers 
varies from the old but very reliable simple beam engine 
to the more modern and efficient compound and three- 
cylinder compound inclined and four-cylinder compound, 
double inclined engines. The simple beam engine has 
great durability, low initial cost and low maintenance 
cost. The paddle wheels are of the feathering type with 
steel floats, and the engines work in some cases at a piston 
speed of 650 feet per minute. The boilers employed are 
of the old type of flue and return tubular boilers of 55 
pounds per square inch working pressure, with long 
grates, high fireboxes and simple forced draft, both under 
and over the grates. These features make a satisfactory 
equipment for short or special routes for lake, river and 
harbor excursion boats. 

Double poppet valves are used on simple beam engines, 
generally with fixed Stevens cut-off and, in some cases, 
with adjustable Sickle’s dash-pot cut-off. Double trip 
shafts for raising the main steam and exhaust valves are 
used on the larger engines, one trip shaft being for use by 
hand and the other for operation by steam, as may be 
desired, when the boat is maneuvering or approaching or 
leaving a pier when the main valve eccentric gear is dis- 
connected. The main valves of the inclined engines of 
the paddle steamers are unusually of the double-beat pop- 
pet type, although, in some cases, the box balanced slide 
valve is used on the high-pressure and double-ported side 
valves on the low-pressure cylinders. Stephenson link 
gear is generally used, although the Walschaert gear has 
given excellent results. Piston valves have also’been ex- 
tensively used. 

The main air pumps are generally worked by the main 
engines. The condensers, main auxiliaries, feed-water 
heaters, filters, ete., are of customary types. While jet 
condensers have in the past been mostly used on the Great 
Lakes in combination with water purifiers, in recent years 
surface condensers have been largely adopted. 

With inclined engines, boilers of the Scotch type with 
working pressures of from 130 to 180 pounds per square 
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inch are generally used, usually with Howden’s system of 
forced draft. While Scotch boilers are generally used 
for the screw steamers, watertube boilers have been fitted 
to a number of vessels with excellent results. Super- 
heated steam has not as yet been extensively used by ves- 
sels of this type. 

Vessels of the types referred to in this paper are unsur- 
passed in any other part of the world in point of size, ap- 
pointments, safety and efficiency. They represent a dis- 
tinct achievement for American shipbuilders, and will long 
serve an an example for the kind of service for which they 
were designed. 


Decline in Traffic on Inland Waterways 


In spite of the immense sums of money that have been 
expended for the improvement of inland waterways in the 
United States (probably in the neighborhood of three- 
quarters of a billion dollars), the total river traffic of the 
country has steadily decreased, so that at the present time 
few rivers are used to anything approaching their full 
capacity. Asa matter of fact, the only inland waterways 
that have not steadily lost ground in recent years are the 
Ohio River and the Great Lakes. The favorable showing 
on the Great Lakes is due to the transportation of heavy 
bulk freight, such as ore, coal and grain; while on the 
Ohio River an enormous coal traffic is kept up chiefly be- 
cause barges can be loaded directly from the mines on the 
On the 
Mississippi River, which, in pioneer days, was the main 


upper reaches of that river and its tributaries. 


connecting link between the communities in the Missis- 
sippi Valley and the outer world, the total river tonnage 
at St. Louis has diminished from 1,332,885 tons in 1886 to 
365,920 tons in 1908. The entire commerce of the Mis- 
sissippi River system, including all tributaries except the 
Ohio, in 1889 amounted to 12,492,535 tons, while in 1906 
it had dwindled to 4,304,288 tons—this in spite of the fact 
that an 8-foot channel is now maintained from St. Louis 
to New Orleans, and within a few years a permanent 
6-foot channel will be available from St. Louis to Min- 
neapolis. The same, or an even greater, decrease is also 
found on the canals in the United States. Out of a total 
of nearly 5,000 miles of canals, more than half have been 
abandoned. 


Generally speaking, the decline of navigation lines on 
inland waterways is due largely to the natural expansion 
and legitimate competition of the railroads. The advan- 
tages which railroads possess over inland waterways for 
traffic are clearly set forth by Mr. Walter S. Fisher in a 
recent issue of the Journal of Political Economy. The 
railroads can provide shorter and more direct routes; they 
are practically unhampered by climatic conditions; they 
can provide practically unlimited extensions for the collec- 
tion and delivery of freight remote from their main lines; 
a thousand conveniences and economies are possible by 
using the car unit of the railroads, with which trans- 
shipment is cheaper and quicker than transshipment from 
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boat to boat. 
is their superior administration and organization, and the 


Another decided advantage of the railroads 


fact that they practically insure their freight. 

Granting these advantages to the railroads, nevertheless 
there is another side of the question to be considered. In- 
vestigations by the Congressional committee on merchant 
marine and fisheries have produced ample evidence to 
show that the railroads have successfully opposed the 
maintenance and development of river and canal traffic 
by a variety of effective methods, mainly by acquiring 
competitive water lines and canals, by obtaining control of 
the terminal facilities, by the use of rebates or by the 
undercutting of rates. Since the railroads reach all sec- 
tions of the interior, while the inland navigation lines are 
restricted to their water course, they can easily control so 
large a proportion of the total freight as to leave the water 
lines insufficient freight to maintain proper terminals and 
efficient service. So large a portion of railway traffic is 
free from water competition that railways can readily 
afford to reduce rates on those portions affected by such 
competition, so as to destroy the profits of the water lines 
without appreciably affecting the profits of the rail sys- 
tems, which recoup these reductions by higher rates else- 
where. The Mississippi River, for instance, is paralleled 
on both sides by railroads. River steamers can still under- 
bid the railroads to some extent on local traffic, but they 
are at a disadvantage in loading or terminal expenses and 
in insurance risks, as well as on account of the hazards of 
On the 
Mississippi, packet line services have for the most part dis- 


navigation due to the varying stages of the river. 


appeared, owing to the railroad competition, and the same 
handicap is also found on other large rivers in the country. 
Most of the canals of the country have also passed into the 
hands of competing railroads. At present about 9o per- 
cent of the mileage of the private canals still in operation 
is under railroad control. 

The decline of river traffic can be laid, of course, to other 
causes besides the discrimination in railroad rates, 
although the opposition by the railroads is by far the most 
important. One of the greatest handicaps to inland navi- 
gation is the absence of terminals. On an experimental 
trip of a thousand-ton, self-propelled steel barge from New 
Orleans to St. Louis the total cost of loading and unload- 
ing the barge on the trip was 63 percent of the gross re- 
ceipts for the freight carried. No greater obstacle could 
be placed in the path of transportation than to ignore en- 
In addition to this, the 


water lines should be linked up with the railroads, so that 


tirely the question of terminals. 


one will supplement the other without destructive rate 
wars. Better banking and insurance facilities would also 
go far towards improving conditions in the improvement 
of inland navigation, all of which is to be looked for when 
the general public begins to realize that the navigation of 
inland waterways is an important economic factor in the 


transportation systems of the country. 


Fig. 1.—River Steamers Assembled at Gallipolis, Ohio, on September 6, to Celebrate Completion of Lock and Dam No. 26 in the 
Ohio River 


Western River Steamers and Barges 


Peculiar Requirements for Downstream Towing in ‘‘Run= 


ning”’ 


Water—Construction of Towboats and Barges 


BY CAPTAIN E, A. BURNSIDE * 


In an article published in the November, 1913, issue of 
INTERNATIONAL MariINE ENGINEERING, attention was 
called to the prevailing types of stern wheel towboats and 
the smaller packet boats used on the Western and South- 
ern rivers of the United States, and also to the satisfactory 
operation and use of this class of boats. Such vessels 
have been designed and built to meet the exceptional con- 
ditions found on the Western rivers of the United States, 
where the stages of water vary from 12 inches to 70 feet, 
and where the low water periods range from three to five 
months of the year. An important requirement for these 
boats has been low first cost, and for this reason they have 
hitherto generally been constructed of wood. In the ar- 
ticle referred to the statement was made that for down- 
stream towing in the natural current, or “running water” 
as it is termed, of such rivers as the Ohio and Mississippi 
and their navigable tributaries, where the widely varying 
and oftentimes difficult operations of flanking, backing, 
drifting and quick handling in backing are required, no 
type of steamer surpasses the prevailing types of the 
stern wheel towboats. 

These stern wheel towboats are built along the same 
general lines and after the same models that were used 
forty years ago. Three or four rudders are placed for- 
ward of the paddle wheels, which in backing give tre- 
mendous twisting power, the immersed part of the three 
rudders having an area of from 115 to 150 square feet 
and sometimes up to 175 square feet. These boats are the 
only types that can successfully navigate these rivers and 


* Member Society Naval Architects and Marine Engineers and mem- 
ber National Board Steam Navigation. 


maneuver and handle the large tows in running water. 
Of course there have been improvements consisting of 
refinements in the construction of hulls, engines and boil- 
ers, and in the use of new labor-saving machinery. Tan- 
dem compound condensing and non-condensing engines 
have been used in place of the simple high-pressure en- 
gines. Refrigerating plants and steam steering apparatus 
have been introduced. Sanitary drinking fountains, pro- 
viding cold water for the crews, filters for the drinking 
water, electric lights and searchlights have been provided. 
Improved furnaces have been made and several types of 
both watertube and firetube boilers have been designed, 
but, nevertheless, the same general lines of design that 
were in vogue forty years ago still prevail to a great ex- 
tent, and many of the older boats built thirty-five years ago 
are doing splendid service to-day at a comparatively low 
operating cost, using the old style high-pressure engine. 
For packet service also these stern wheel boats leave 
little room for improvements in their handling qualities in 
getting in and out of difficult and shallow landings. A 
friend of the writer, recently manager of a steamboat 
company operating a line of about fifty steamers on the 
Amazon River in Brazil, has had an opportunity to ob- 
serve the performance of this class of steamers, princi- 
pally stern-wheelers built in various countries—some in 
Holland, some in France, some in England and some in 
the United States. The stern-wheelers which this com- 
pany had in service were the most satisfactory and most 
efficient of all the vessels they owned, and the manager of 
the company is responsible for the statement that the 
American-built boats were superior to any of the others 
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Fig. 2.—‘Pool’” Type Towboat Robert P. Gillham under way with tow of barges 


in points of general maneuvering and handling, balance, 
proportion and in power when the boats were compared 
ton for ton. This does not mean that the American boats 
were better built or stancher, but there is a certain quality 
in their design and the disposition of the boilers and ma- 
chinery that give them a decided advantage over the other 
boats. 

These boats were designed and built by men who have 
built many river boats for service on the American rivers 
and by men who were practical river navigators them- 
selves and knew exactly what was needed to make the 
boats thoroughly suited for the work. Besides the per- 
sonal experience which these builders had obtained from 
observation of the construction of many other boats during 


their generation, many of the builders came from families 
whose fathers and grandfathers were engaged in the con- 
struction of the same general type of stern and side wheel 
river boats, and invariably information and traditions were 
handed down from generation to generation in these firms, 
culminating in unrivaled excellence in the design and 
construction of such boats. 

Although the Amazon boats referred to above were built 
for passenger and freight traffic, and this article applies 
particularly to the stern wheel towboats, nevertheless the 
same type of stern wheel boats are built for service on 
rivers in all parts of the world with certain changes in 
design to suit the conditions obtaining on the various 
rivers. One firm of American boat builders has stern 


Fig. 3.—Large Passenger and Freight Steamer Virginia. 
River, Illustrating Hazards of Navigation on Western Rivers. 
on the River 


Insert Shows the Virginia Stranded in a Corn Field, 200 Feet from the 
The Vessel Was Later Floated Again and Resumed Her Service 
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Fig. 5.—Outboard Profile of “Full-Roofed” Sternwheel Towboat 


wheel boats of their construction on most of the navi- 
gable rivers of the world except possibly the rivers of 
Central Europe and England. The same can be said of 
the American-built stern wheel towboat. In the writer’s 
opinion nothing better can be designed for towing on any 
rivers where shallow draft hulls are used and where the 
conditions of service are similar to those on the American 


channel more easily, note the changes in sand reefs more 
quickly, and at the same time have a better view of his 
tow and the shores of the river, ete. Probably the most 
efficient and powerful of the smaller class of full-roof 
towboats is the stern wheel, steel hull steamer Slack Bar- 
rett, completed in 1914 and fully illustrated and described 
in the November, 1914, issue of INTERNATIONAL MARINE 
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Fig. 6.—Pool” Boat Type of Sternwheeler on Ways for Repairs 


Western rivers—that is, for handling large tows down- 
stream in running water. 

There are two general types of stern wheel towboats in 
use on the Western rivers. This general classification 
applies mainly, however, to their structural appearance. 
The smaller type is made with the pilot house down on 
the boiler deck in front of the cabin, and is known as the 
“pool boat” type. This construction is adopted so that 
the boat can go under low bridges as contrasted with the 
regular type of towboat with full roof, with the pilot house 
on top of the hurricane deck, from which the pilot can 
have a clear view both forward and aft. The higher ele- 
vation of the pilot house on the regular towboats is also an 
added advantage to the pilot in that he can pick out the 


ENGINEERING. This steamer has a scow bow in place of 
the usual model bow, and was designed by her owner, 
Captain O. F. Barrett, for special work. This boat more 
than fulfills all the expectations of the owner and builders. 

Many people are under the impression that the ordinary 
paddle wheel used on Western river towboats and stern- 
wheelers generally revolves or turns in a very sluggish 
manner. Fig. 2 shows a typical stern wheel towboat 
going down the river with her wheel turning at about 22 
revolutions per minute with a tow ahead of 16 barges of 
550 tons each. The wheel on this boat is 22 feet long, 
19 feet diameter, with buckets 31 inches wide. The wheel 
shaft is a Bethlehem nickel steel hollow forging with cast 
steel cranks, flanges, etc. The weight of the wheel shaft 
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Fig. 7—Coal Barges in Lock Chamber at River Dam 


with fittings is 16,000 pounds, while the weight of the 
wheel complete is 36,000 pounds. The center of the wheel 
shaft bearings is 13 feet from the hull. 

Until a few years ago the low cost of wooden boat con- 
struction was the principal reason for building nearly all 
Western river tow and packet boats of wood, but at the 
present time the increasing cost and scarcity of good boat 
timber are causing a change, and probably one-third, or at 
least 25 percent, of the recent boats are built of steel. 
Formerly but few boat-building plants along the rivers 
could turn out steel or iron boats, and there were few men 
who could design and build anything except a wooden 
boat. Now, however, there are a number of large ship- 
building plants located on the Western rivers where ves- 
sels of any ordinary size can be built of steel. Prominent 
among these firms are the James Rees & Sons Company, 
Pittsburgh; the American Bridge Company, Pittsburgh; 
E. J. Howard, Jeffersonville, Ind.; the Charles Ward En- 
gineering Works, Charleston, W. Va.; Charles Barnes 
Company, Cincinnati, Ohio; the Dubuque Iron Company, 
Dubuque, Iowa, and others. Now that the river men are 
realizing the increased value and the greater length of 
service with greater safety of steel boats when built with 
compartments, the former high first cost is discounted and 
the greater life of the steel boat makes the cost in the end 
much cheaper. 

Another great advantage of the steel boat is that it 
never becomes waterlogged—that is, it does not get 
heavier with age, as is the case with wooden hulls, and 
the draft of the steel boat when first built is her draft ten 


Fig. 9.—U. S. S. Inspector, Twin-Screw Tunnel Towboat Built 
by the Ward Engineering Works, Charleston, W. Va. 


Fig. 8-—-Empty Barges Approaching Lock and Dam 


years later, whereas the draft of a wooden boat in ten 
years would increase approximately 15 to 20 percent. 
Moreover, the steel boat will keep its shape and sheer with 
little or no hog-chaining and will stand more severe shocks 
and collisions with rocks and snags with much less damage 
than is the case with the wooden boat. These advantages 
all make the steel boat far cheaper than a wooden boat, 
and the cheaper first cost of the wooden boat is eliminated 
in two or three years, the steel boat then showing its value 
and stability. 

Wooden towboats equipped with boilers and engines 
ready for steam, but not including cabin and deck equip- 
ment, lines, syphons, syphon rigging, chains, wires, etc., 
cost at the present time about $200 (41/13/4) to $250 
(52/1/8) per net registered ton. Wooden passenger and 
freight boats cost from $150 (31/5/0) to $225 (46/17/6) 
per net ton. The greater cost of the towboat construction 
is accounted for in the heavy timbers used and the greater 
strength required, as well as the much heavier power plants 
which are necessary on the towboats. Some very light 
wooden packet boats have been built as low as $125 
(26/0/10) per net ton. 

Steel hull construction will not cost much more than 
wood when consideration is given to the greater safety and 
strength of the steel hull. As previously stated, the higher 
first cost is eliminated in a few years. The life of a wooden 
boat rebuilt once or twice is about twenty years. On the 
other hand, the steel hull with proper care and painting 


10—A River Tow in Lock Chamber 


Fig. 
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Fig. 11.—Blockade of 120 Barges and 3 Towboats in Kanawha River at Point Pleasant, W. Va. 
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Fig. 12.—Towboat Landing at Mouth of Kanawha River, Where Large Tows Are Made Up to Go Down the Ohio 


Fig. 13.—Loaded Tow Bound Downstream. View from Pilot House of Towboat 
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and with no disastrous accidents will last forty years or 
more. The cost of the best class of steel towboat con- 
struction, equipped with tandem compound condensing 
engines, cylindrical two-flue boilers, electric lights, steam 
steering gear, wooden cabin and upper works, but without 
cabin and deck outfit, will run from $300 (62/10/0) to 
$350 (72/18/4), while steel passenger boat construction, 
with tandem compound engines, non-condensing, with 
wood cabins and upper works, electric lights, steam steer- 
ing gear and small refrigerating plant, but with no outfit, 
will run from $250 (52/1/8) to $300 (62/10/o) per net 
ton. With steel towboats with improved tandem compound 
condensing engines, horizontal two-flued boilers, steam 
steering gear, electric lights, filters, refrigerating plant, 
etc., the machinery cost is about one-half the entire cost 
of the vessel, unless the boat is of more than the or- 
dinary size of hull. In the ordinary wooden towboats the 
machinery cost, including boilers, steering gear, electric 
lights, etce., will run about two-fifths of the cost of the 
vessel. The difference in cost between the wood and 
steel hull construction will run about 33 to 60 percent 
more for the steel, owing to the general construction prob- 
lems, weights of material, etc. The tonnage given above 
is the United States Custom House tonnage and not the 
deadweight or displacement tonnage of the boats. 


EFFECT 0F CHANGING CoNDITIONS ON NAVIGATION 


While in the opinion of the writer the regular stern 
wheel type of towboats will never be surpassed for down- 
stream handling of large tows in running water, or in a 
current on shoal water, where flanking and other opera- 
tions are required, nevertheless conditions are changing 
at the present time with the complete canalization of the 
upper Ohio from Pittsburgh to Louisville. Ina few years 
the whole of the upper Ohio and all its main tributaries 
will be improved with locks and dams and we will then 
have slack water navigation in the late spring, summer 
and fall months. Under these conditions, it is probable 
that boat owners and coal shippers will find another type 
of towboat especially designed for use in “pool”? waters— 
that is, rivers where the water is dammed and use is made 
of the locks. When this is brought about, there will be 
a good stage of water in the rivers between the dams with 
little or no current, so that the peculiar advantages of the 
stern wheel type of towboats for running water navigation 
will not be required. Flanking and other qualities peculiar 
to the stern wheel boats will not be essential in slack water, 
nor will the tows be as large as at present, as they will 
be limited to the capacity of the locks. On the other hand, 
more ahead steerage power will be required, and this 
cannot be supplied by the stern wheel boat without fre- 


quent stops to back and twist, and with little or no current 


flanking will not be required. 

The probable partial successor to the stern wheel boat 
for slack water tow navigation will undoubtedly be the 
twin screw tunnel type of towboat, and during the next few 
years it is very probable that improvements will be made in 
the design of both hulls and machinery for the tunnel type 
of boats, especially fitting them for this class of towing and 
other special work. They will be much cheaper in oper- 
ating costs, both in the wages of the crew and consump- 
tion of fuel. Greater ahead steerage power will be sup- 
plied by these twin screw tunnel towboats with part of 
their rudders aft of the wheels to get the full force of 
the stream of water from the wheels. The builders of 
this class of boats are making decided and rapid progress 
in their designs and important results can undoubtedly be 
looked for in the future. 

The engines to be used on the twin screw tunnel tow- 
boats will be of the vertical or other type of compound 
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and triple expansion engines of high speed with specially 
designed boilers with the horsepower running from 700 
to goo. In spite of this, however, let it be said that the 
old type of stern wheel tow and packet boat will be used 
for many, many years, and those of us of the old school 
of towboat men cannot see how any vessel can be de- 
signed to surpass the old stern wheel towboat for handling 
large tows down stream in running water. The tows of 
the larger towboats vary from eighteen to thirty barges, 
and as these boats navigate in heavy ice and drift, the big 
wheels of these towboats break up the smaller drift logs 
and also break up large ice floes so they can back through 
them with remarkable effectiveness. This is done usu- 
ally with but little damage to the wheels; and even if the 
wheels are broken, material is carried on the boats to make 
immediate and speedy repairs. This is frequently done 
while the boat is floating or drifting with the current. 


TROUBLES WITH River Boat BoiLers 


The question of boilers is a serious one for Western 
river boat owners. The old style horizontal flue boiler 
generally used, while remarkably effective as a steamer 
and cheap in first cost, is by no means the ideal boiler, 
nor has a satisfactory boiler as yet been produced for this 
service that will be reasonable in first cost and effective 
under all the various severe conditions which prevail. 
There are, however, two or three types of watertube 
boilers that are far in advance and much more effective 
than the older types of watertube boilers, and it is very 
probable that the builders, constantly gaining by expe- 
rience, will devise a watertube boiler that will successfully 
meet the conditions imposed on river boilers. Some of 
these boilers, notably the Ward and Kidney, have shown 
some remarkable performances and are in constant use, 
but so far the typical Western river man sticks to his old 
horizontal flue boiler. 

The greatest trouble with the externally fired river boat 
boiler, especially those used in the upper Ohio, where the 
water is especially bad and strongly acid, is the fire crack- 
ing of the edges of the overlapping shell plates and the 
corrosion of the plates by the acids and other deteriorating 
substances in the waters during the low water season. 
The boiler plate maker who can produce boiler plates of 
such qualities as will greatly reduce the fire cracking and 
corrosion will have gained the gratitude as well as the 
business of all river boat owners. One of the master 
mechanics in a big company owning a number of tow- 
boats had numerous experiments made at one of the big 
plate mills, using a copper alloy in the manufacture of the 
plates with such satisfactory results that finally he has 
given the mill a large order for plates of this material. 

On account of the height of the elevation at which the 
river boat boilers must be placed above the deck, no satis- 
factory mechanical stoker fully adapted for use on river 
steamers has as yet been designed. The varying and ex- 
acting conditions under which river boilers are used ap- 
parently will make it difficult to design such a stoker that 
will do its work in a satisfactory manner. 

The wooden coal barges generally used for transporting 
coal and other heavy bulk material on the Ohio and Mis- 
sissippi and their tributaries, principally the Monongahela 
and Kanawha, were formerly constructed of white pine 
from the Allegheny River pine forests, but owing to the 
scarcity of good, long-length pine and its increasing cost, 
these barges are now for the most part built of Oregon and 
Washington fir brought by rail to the builders’ yards from 
the Pacific coast, and at a remarkably low cost, too. The 
firm with which the writer is connected is building these 
coal barges of an approximate carrying capacity of 550 
tons of this Oregon and Washington fir at about the same 
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Fig. 14.—Hull Nearly Completed 


Fig. 15.—Framing of Hull 


Fig. 17.—Main Deck 


Fig. 18.—Putting the Machinery on Board 


Views Showing Construction of Magnificent River 


cost as was paid for the white pine barges some ten to 
twenty years ago. A 550-ton barge costs approximately 
$20 (4/3/4) per net ton empty displacement, although they 
can be built with a little lighter timbers and less iron and 
calking for from $17.50 (3/12/11) to $18 (3/15/o) per net 
displacement ton. Many of the 750-ton barges are now 
being built of fir with the bottom gunwales of full length 
125 feet in one piece at a cost of approximately $19 
(3/19/2) to $20 (4/3/4) per net displacement ton empty. 
The 550-ton barges are 135 feet long, 26 feet wide, 8 feet 
deep and displace when light about 100 tons. The 750-ton 
barges are the same size overall but 9 feet deep and dis- 
place about 110 tons. In a wood barge, when the material 
is at hand, about six days are required to construct and 


Fig. 19.—The Homer Smith Completed 


Excursion Steamer, Licensed to Carry 2,800 Passengers 


launch one of these barges, although they have been 
built and launched in less than five days. In the 550-ton 
barges there are about 43,000 feet of timber, board meas- 
ure, about 350 pounds of oakum, 150 pounds of cotton and 
several tons of spikes, bolts and bands. The average life 
of these barges is from twelve to fourteen years. 

Steel barges will later come into more general use. 
The cost of steel coal barges of the same size as the 
wooden ones described above runs from $45 (9/7/6) to 
$55 (11/9/2) per net displacement ton. Steel freight 
barges with cargo house on the deck cost from $65 
(13/10/10) to $75 (15/12/6) per net displacement ton 
and carry from 1,000 to 1,200 tons of freight. With the 
exception of the freight barges, these steel barges are all 
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Fig. 2.—Profile and Deck Plans of the Warioto 


of the open type, with no decks and with no compart- 
ments except at each end. 


One of the largest and finest passenger and excursion 
steamers yet built on the Western rivers is the Homer 
Smith, illustrated in Figs. 14-19. She is owned by the 
Security Steamboat Company of Point Pleasant, W. Va., 
and is 272 feet extreme length over the wheel, 50 feet beam 
over guards, 7 feet depth of hold, about 760 tonnage, 1,100 
horsepower, and is capable of speed upstream in the Ohio 
of 13 miles per hour. Her carrying Capacity is 2,800 pas- 
sengers. She is built of white oak and is propelled by 
two sets of tandem compound, non-condensing engines 16 
and 28 inches diameter by 96 inches stroke, with variable 
cutoff poppet valves, steam ram and inside cam gear, all 
of Marietta make. The wheel shaft is of forged iron of 
hexagon shape, 12 inches diameter at the center, 11% 
inches diameter at the journals and 32 feet long. Steam 
is supplied at 221 pounds gage pressure by five horizontal 
two-flue boilers 40 inches inside diameter and 30 feet long. 
The boat is equipped to carry passengers on long trips and 
is provided with removable as well as stationary state- 
rooms. A large refrigerating plant, cold storage room 
and duplicate electric lighting plants are installed. The 


cost of the boat completely equipped was $115,000 (£23,- 
600). 


Government Towboat Warioto 
The Dubuque Boat & Boiler Works have recently com- 
pleted the two stern wheel towboats Warioto and Co- 
manche for the U. S. Engineers. The Warioto is for the 
Nashville, Tenn., office, and is working on the Cumberland 
River. The Comanche is for the Chicago office and is to 
be used on the Illinois River Improvement. 


Both boats are of the following dimensions: 


Bengthibetweenmperpendicularse s4 ee seneeneeen. 120 feet 
ILGAUN OVE? TAMAS. o060000000c0 concn c0g00eN. 141 feet 
Beamiiim ol dedieeppees tris, clos ee ae 27 feet 
Depth vatasic Coppaere teria ny. tthe alte ed 45. 5 feet 
G@rowntoiid éckepemeeetyyn tio, osc tears 6 inches 
Draft with 30 tons coal aboard............ 3 feet 8 inches 
Displacement at 381% inches waterline...... 246 short tons 


Block coefficient 


The hull is of steel and is divided into nine watertight 
compartments by one centerline watertight bulkhead and 
four transverse watertight bulkheads. There are two 
longitudinal trusses 6 feet 6 inches each side of the center- 
line, and under each cylinder beam there are fitted trusses 
as shown on plans. 

The hull is chained by means of a system of columns and 
rods. The main columns are 6-inch channels latticed set- 
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ting on a foundation of 8-inch, 11.25 pounds channels. 
The main chains are 1%-inch rods with standard turn- 
buckles. The wheel chains are 1¥%-inch and 14-inch 
chains or rods with standard turnbuckles. The arrange- 
ment is clearly shown on the accompanying drawings. 
The flat plate keel is of 12.73-pound plate extending the 
entire length of the hull. The stem is 6 inches by 1% 
inches, rounded on the forward side, terminating in a club 
foot to receive the forward keel plate. The main transom 
at the stern on frame No. 80 is 15.3-pound plating secured 
to the shell and deck plating by 3-inch by 3-inch by 6.1- 
pound angles. A false transom is fitted 18 inches aft of 
the main transom and is of 3/16-inch plating bound by 
3-inch by 6.7-pound Z-bars, and is carried by means of 
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Fig. 3.—Mlidship Section, S. S. Warioto 


10.2-pound brackets from the main transom and extension 
of the rudder wells. The floors, spaced 18 inches through- 
out, are of 3-inch by 2%-inch by 5.6-pound angles, with 
2¥%-inch by 2%-inch by %-inch reverse angles. 

The transverse bulkheads, which are on frames 9, 21, 
35 and 61, are intercostal to the centerline bulkhead and 
are built of 7.65-pound plates with bounding angles 2% 
inches by 2% inches by 5 pounds, stiffened by 3-inch by 
2¥%-inch by 5.6-pound angles spaced 19 inches between 
centers. The centerline bulkhead, extending from frame 9 
to the aft transom, is built of two strakes of 10.2-pound 
plate, with top and bottom angles 2% inches by 2% inches 
by 5/16 inch. Stiffeners of 3-inch by 2'%4-inch by 5.6- 
pound angles are located at each frame. 

Bilge stringers of 5-inch by 3-inch by 8.2-pound angles 
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are fitted on each side of the bow from the stem to bulk- 
head 21. The deck beams are 5-inch by 9-pound channels 
spaced as shown on the plans. 

There are three boilers built for 200 pounds working 
pressure, of the externally fired Western river steamboat 
type, 40 inches diameter by 24 feet long, having three 9- 
inch flues and three 6-inch flues. The grate area is 48 
square feet and the heating surface 1,365 square feet. 

The auxiliaries include a main and auxiliary feed 
water heater, a “doctor’ feed pump and an auxiliary 
Blake & Knowles pump, a double barrel steam capstan on 
the forward deck, a 7!4-kilowatt electric generator driven 
by a Terry steam turbine and a Gardner improved type 
steam steering gear. 

On the speed and evaporation tests of the Warioto, the 
main engines developed an average of 304 indicated horse- 
power, 26.9 pounds of dry steam being required per indi- 
cated horsepower per hour for the main and auxiliary 
engines. The pounds of dry coal per indicated horsepower 
per hour figured out as 4.1. 


Mississippi River Excursion Steamer 
Idlewild 


One of the few stern wheel steamers built in recent 
years exclusively for excursion and packet service on the 
Mississippi River is the steel hull steamer /dlewild, con- 
structed by James Rees & Sons Company, Pittsburgh, for 
the West Memphis Packet Company, which operates ex- 
cursion and ferrying steamers out of Memphis. The 
Idlewild is engaged five and one-half months each year in 
the excursion business and six and one-half months as a 


Fig. 1—Stern View of the /dlewild 


day packet between Memphis and Beacon Point, Ark., 35 
miles out of Memphis. On this route the vessel leaves 
Memphis at 8.30 every morning, returning at 6.30 in 
the evening, carrying both aed and passengers. 

The dimensions of the Idlewild are: Length, 160 feet; 
beam, molded, 40 feet; floor, 35 feet; lewis or hold, 5 
feet. Steam is supplied by three boilers, 44 inches diam- 
eter and 24 feet long, with seven flues each. The main 
engines have cylinders 16 inches in diameter by 6 feet 6 
inches stroke. The vessel has a fine large cabin arranged 
for dancing and a “texas” cabin for the crew. 


Motor Boat Kern 


The steel river boat Kern illustrated on page 489 was 
recently completed by the Moore & Scott Iron Works, 
San Francisco, Cal., for the Union Oil Company of Cali- 
fornia, to be used on the Sacramento and San Joaquin 
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Fig. 2.—Excursion and Packet Steamer /dlewild, Built by Jas. Rees & Sons for the West Memphis Packet Company 


rivers for delivering refined oils from their plant at Oleum. 
The Kern is 129 feet overall, 28 feet beam and 6 feet 
molded depth. 

The hull is built of steel throughout with the excep- 
tion of the bottom, which was of iron to the turn of the 
bilge. This was done on account of the excessive wear 
on the bottom of the boat, due to the fact that she must 
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coal oil. Also 10 tons of cargo are carried in the forward 
hold, on a maximum draft of 5 feet. 
Propulsion is supplied by two Meitz & Weiss reversible 
oil engines of 75 horsepower each. The propellers are 
43 inches diameter by 40 inches pitch, running at 320 revo- 
lutions, giving the boat a speed of 8.4 knots. 
The sroosihevses are composed of a 2-horsepower Fair- 
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Union Oil Company’s Twin-Screw Motor Barge Kern 


be grounded on sand bars in delivering her cargo, iron 
being considered as having better wearing qualities than 
steel for this scouring action. 

The hull is divided into twenty-two compartments, four- 
teen compartments being used for refined oil, the for- 
ward and after peak tanks being used for trimming the 
boat when light. The cargo tanks carry 30,000 gallons dis- 
tillate, 20,000 gallons gasoline (petrol) and 10,000 gallons 


banks-Morse gas engine direct connected, a 3-horsepower 
Meitz & Weiss oil engine, driving on air pump, and a 6- 
horsepower Union gas engine hoist on the forward deck 
for hauling cargo from the forward hold. 

For handling the bulk oil there is a 20-horsepower 
Union gas engine and four No. 1 Ramsay rotary pumps, 
running in pairs, connected to the engine with silent chains 
and operated with clutches on the engine shaft. 
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Shallow Draft Boat for the Yangtse Kiang 


Twin Screw Steel Vessel Built with Tunnel Type 
Stern Fitted with Yarrow Patent Adjustable Flap 


In recent years Messrs. Yarrow & Co., Ltd., Scotstoun, 
Glasgow, has built a great many shallow draft steamers, 
most of which have been constructed on the Yarrow prin- 
ciple of screws working in tunnels, the after part of the 
tunnel consisting of a movable patent flap which can be 
adjusted to correspond with the draft of the vessel and 
maintain a solid stream of water for the propeller to 
work in. One of these vessels which has proved very suc- 
cessful is the Shu-Hun, built for the Szechuan Steam 
Navigation Company for passenger and cargo service be- 
tween Ichang and Chungking, on the Yangtse River. The 
builders have furnished us with the following details of 
this vessel, taken from Engineering: 

The Shu-Hun was built to the special designs of Cap- 
tain S. C. Plant, one of the best-known navigators of the 
river, and with many years’ experience on this particular 
part of the great inland waterway. His aim was to pro- 
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duce a vessel sufficiently large and powerful to negotiate 
the rapids under her own steam without the assistance of 
warps. To achieve this end it was also necessary that the 
steering capabilities should be such that there was no pos- 
sibility of the bow being slewed round when entering the 
rapid. At the same time it was desirable that the vessel 
should have sufficiently good passenger and cargo: capacity 
to enable her to be a financial success. 

It was finally decided that a length of 190 feet and a 
beam of 30 feet was the largest size vessel which could 
safely navigate the rapids on a draft of 5 feet when the 
load of cargo was 300 tons, and the Shu-Hun was accord- 
ingly built to these dimensions, and with machinery of 
2,000 indicated horsepower. — 

The general features of the design of the Shu-Hun are 
clearly shown on the drawings. The hull is divided into 
nineteen compartments by transverse and longitudinal 
bulkheads, and watertight doors are also fitted to the bun- 
ker bulkheads, as damage to the hull of vessels on this 
river more frequently occurs at the turn of bilge than on 
the bottom of the vessel. There are four decks in all—~ 
namely, main deck, upper deck, boat deck and awning deck. 
The accommodation for European passengers and the of- 
ficers is on the boat deck. The accommodation on the 
upper deck is for the Chinese first and second class pas- 
sengers. On the main deck there is accommodation for 


pi Los. 


[= 


| 


86 a5 BE as 2 a 


Fig. 2.—Stern of the Shu-Hun 
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Fig. 4.—Section at 40, Looking 
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170 Chinese steerage passengers, 15 firemen and three 
Chinese engineers. 

The vessel is lighted throughout with electric light, the 
current being supplied by an oil-driven dynamo, so that 
it is not necessary to keep up steam when the vessel is 
moored for the night. There are five separate holds for 
cargo, having a total capacity of about 16,000 cubic feet, 
and on a draft of 5 feet the steamer has a deadweight 
capacity of about 300 tons. 

The main propelling machinery consists of two sets of 
triple-expansion, surface-condensing engines, balanced on 
the Yarrow-Schlick-Tweedy system. Piston valves are 
fitted to the high-pressure, mean-pressure and low-pres- 
sure cylinders. The link motion is of the twin-bar Steven- 
son marine type, with adjustable bearings. All the bear- 
ings have large surfaces, so as to insure satisfactory re- 
sults with these engines when running at somewhat higher 
revolutions than those usually adopted for this class of 
vessel. One condenser of the “Uniflux” type is fitted as 
common to both engines, and an independent Weir air 
pump is fitted in conjunction with it. A circulating pump 
by Messrs. Matthew Paul, of Dumbarton, is fitted, the 
engine being of the enclosed forced lubrication type. A 
fire and bilge pump by Messrs. Turnbull is also fitted in the 
engine room and arranged to pump from several compart- 
ments and the sea. At the forward end of the engine room 
is placed a feed filter tank. 

In the closed stokeholds are fitted two Yarrow patent 
double-ended watertube boilers, each boiler being fitted 
with an independent funnel. These boilers are designed 
so that, if at any time an overload power is required, it 
can be quickly obtained by burning oil fuel in conjunction 
with coal. Other auxiliaries fitted in the stokehold are as 
follows: Two forced draft fans and engines by Messrs. 
Paul, of Dumbarton, the engines being of the enclosed, 
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forced lubrication type; two main feed pumps (one to each 
of the boilers) and one auxiliary feed pump, all by Messrs. 
Weir; and one oil fuel pump by Messrs. Mumford, of Col- 
chester. 

Fig. 2 shows the Yarrow hinged balanced flap for the 
propeller tunnel. The efficiency of the propellers depends 
upon their working in solid water, and it is therefore im- 
portant that when the propeller starts revolving in the 
tunnel, and the air is forced out and water takes its place, 
there shall be no leakage back of air. The after part of 
the tunnel must project below the surface of the water, 
even when the vessel is at its lightest draft. When the 
vessel is loaded, and this projection is more deeply im- 
mersed, resistance is increased very considerably. Messrs. 
Yarrow, many years ago, arranged for the after part of 
this tunnel to be movable, so that it could be adjusted 
corresponding to the draft of the vessel. The adjustment 
was effected by hand, and the range was such that, while 
the tunnel was always sealed, the after part would only 
just be below the surface of the water. It was found in 
practice, however, that this adjustment was not always 
made by the ship’s company. Messrs. Yarrow therefore 
arranged for the flap to be self-balancing, as illustrated. 
The forward part of the tunnel forms part of the hull in 
the usual way, but the after part is hinged at a point about 
the center of the tunnel, and the flap is balanced by means 
of weights attached to the end of a chain, which passes 
over pulleys and is secured to the end of the flap, as shown. 
By this means the flap automatically regulates itself. If, 
for instance, a quantity of cargo is put on the boat and 
the draft increased, the increased pressure of water on the 
after part of the tunnel, due to the action of the more 
deeply immersed propellers, tends to raise this flap, and 
thereby reduces its resistance. Under all conditions of 
load and draft the flap is always in an efficient position. 


Motor Fire Float Delta II 


Shallow Draft Vessel with Triple Tunnel Screws 
Driven by Kromhout Kerosene (Paraffin) Motors 


Although a fire float is not a craft required in great 
numbers, the problems involved in its design are closely 
related to those of other shallow draft vessels, and the 
Delta II, a fire float recently constructed for the London 
County Council by Messrs. John Samuel White & Co., 
Ltd., of East Cowes, I. W., is an example of difficulties 
overcome by careful design. She is of the following di- 
mensions: Length, 100 feet; breadth, extreme, 21 feet 6 
inches; depth, 4 feet 1 inch, and draft, loaded, 2 feet. The 
main power installation consists of three sets of Krom- 
hout kerosene (paraffin) motors, built by Messrs. Plenty 
& Son, of Newbury, arranged with reversing clutches to 
drive three screws in separate tunnels aft. Each motor 
develops 56 brake horsepower, and the three engines, when 
used together, give the vessel a speed of 10% knots. Each 
may be declutched from the tail shaft and direct coupled 
to a Hatfield fire pump, built by Messrs. Merryweather. 
The total discharge capacity is about 1,450 gallons per 
minute, at a pressure of 120 pounds per square inch. 

One of the chief features of the installation lies in the 
possibility of ready and convenient starting. This is ac- 
complished in the following manner: A small air-com- 
pressing set, consisting of a 5 horsepower Seal kerosene 
(paraffin) engine and Brotherhood compressor, is fitted, 
and this is arranged to charge some ten steel bottles to 
a pressure of about 150 pounds per square inch. A half 


compression device is fitted to the main engines, relieving 
compression on the up-stroke. On the crankshaft are two 
cams operating timing gear for the starting air valves to 
each cylinder, and air from the bottles is thus admitted 
at the proper periods. When a start is to be made, the 
engines are run on compressed air until firing on gasoline 
(petrol) commences, after which the change from gaso- 
line (petrol) to kerosene (paraffin) is made when sufficient 
heat has been generated. There is so large an air supply 
that a considerable amount of maneuvering can be carried 
out on air alone, but in addition to this the little com- 
pressing plant is capable of keeping the main engines 
running slowly on air, even should the bottles become 
exhausted. It will be seen, therefore, that the council 
have adopted the most certain methods of starting possible. 

The main engines, a large part of whose duties consist 
of driving the water pumps, are liable to special demands 
on their flexibility. In order to get this quality in a high 
degree, special means have been adopted. Those of our 
readers who are familiar with this type of Kromhout mo- 
tor will remember that ignition is effected by means of 
an oscillating low-tension magneto. In the present in- 
stallation the timing, unlike standard practice, is variable, 
so that a spark can be produced at the plug points during 
almost any part of the stroke desired. 

It is the practice in Kromhout engines always to em- 
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ploy a reverse gear, and as the result of experiments car- 
ried out some fourteen years ago, a type of epicyclic re- 
versing gear was introduced whose design has proved so 
satisfactory that no alterations in principle have been 
necessary. The gear is carried in a frame which is bolted 
directly to the engine crankcase, assuring perfect aline- 
ment, and it may be described as fool-proof, since the 
gears are always if mesh and by no amount of careless 
handling can they become chipped or damaged. 

The clutch comprises a number of steel disks placed al- 
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The Diesel Motor Tug Chickamauga 
BY GEORGE E. NICHOLSON 


A recent addition to the fleet of the Pacific Tow Boat 
Company, of Seattle, Wash., is the motor tug Chicka- 
mauga, which is the first Diesel-engined tug in America 
and the highest powered internal combustion engined tug 
on the Pacific. The boat was designed for general towing 
on Puget Sound and is 70 feet long, 18 feet beam and Io 
feet extreme draft. She has a large wheel house raised 


Motor Fire Float Delta IJ, Built for the London County Council by Messrs. John Samuel White & Co., Ltd., East Cowes, I. W. 


ternately with an equal number of disks in which a ring 
of circular plugs has been inserted. The plugs consist 
of a composition of sawdust and cement, compressed and 
hardened, and are renewable. New plugs might be re- 
quired once in a period of about three years, and the opera- 
tion of renewal takes some two hours. A special feature 
of the clutch is the absence of any kind of spring. 

Owing to the slight depth of the hull it is, of course, im- 
possible to arrange any accommodation with standing 
headroom under deck. A large deck house, therefore, has 
been erected amidships, which completely covers the en- 
gine room, and in addition encloses a roomy cabin divided 
by a bulkhead from a messroom, lavatory and pantry. 

At the forward end the deck erection is dropped slightly, 
giving a rather reduced headroom to a compartment which 
is used as a hose room. The drop thus formed gives an 
excellent standing platform for the control station, which 
is immediately over the hose room. The main fire pump 
delivers through pipes to a Shand-Mason monitor on 
deck, which is placed amidships on the center line, and 
also to two distributors, each having four hose connections, 
on the starboard and port sides respectively. Over the 
cabin aft is a large searchlight. 

The three propellers, of 3 feet diameter, run in three in- 
dependent tunnels. The height of the tunnel above the 
waterline is a little less than half the propeller diameter. 

Three single plate, balanced rudders are fitted aft of the 
propellers, one in each tunnel, and both propeller and 
rudder are carried sufficiently high in the tunnels to clear 
the ground, so that in cases of special necessity which 
might arise under certain conditions the boat can be 
beached quite safely. Inspection hatches are fitted over 
each of the propellers, which are, of course, fitted with a 
crutch, so that weeds and other débris may be cleared from 
the propellers when necessary. 

The naval architects for the vessel are Messrs. Wells & 
Kemp of 63, Queen Victoria Street, London, E. C. 


above the captain’s room aft, so that from the rear win- 
dows the man at the wheel has an unobstructed view of 
his tow. This is a most important feature in connection 
with log towing. 

The engine room shows the complete absence of piping 
and auxiliary equipment, as all of the engine piping is 
under the engine room floor, and the little auxiliary light- 
ing engine, which is also hooked up to a Nleseco emer- 


Fig. 1—Tug Chickamauga, Equipped with Nlseco Diesel Motor 


gency air compressor, is placed out of the way forward. 
On the starboard side are four fuel tanks, %4-inch steel, 
government inspected. She has enough fuel capacity for 
thirty days’ running without refilling. 

On deck just aft of the galley is the towing machine, 
which is geared to the propeller shaft; also forward is 
the anchor winch, so the main engine furnishes all the 
power requirements of the boat. There is also a pulley 
on the forward extension of the crankshaft which carries 
a belt for driving the generator, this arrangement doing 
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away with the necessity of using the small engine when 
the main engine is running. 

The main propelling engine is a Nlseco Diesel four- 
cylinder, four-cycle, single-acting type with enclosed crank 
case, built by the New London Ship & Engine Company of 
Groton, Conn., and is rated at 240 brake horsepower at 
240 revolutions per minute. The bore is 13 inches and 
the stroke 18 inches. The engine is reversed by means 
of a heavy duty reverse gear and clutch. The cylinders 
are each a separate casting. 

The valve arrangement is a distinct feature of the 
Nlseco engine, the inlet and exhaust valves being hori- 
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located between the housing and flywheel and driven from 
the main shaft. This plunger pump is furnished in dupli- 
cate, and as only one is needed the extra pump provides a 
standby for emergency. 

There is a single-acting, two-stage air compressor for- 
ward which is driven by the main crankshaft. The air 
obtained from the compressor is used for spraying the 
fuel into the cylinders and for starting the engine, the air . 
for both purposes being stored in flasks and placed out 
of the way in the bilges. Air for the original starting and 
fuel injection is obtained from the emergency compressor 
driven by the auxiliary engine. After the installation of 


Fig. 2.—240 Horsepower Nlseco Engine for Tug Chickamauga 


zontal, the inlet valve being located on the front side of 
the cylinder, the exhaust valves on back and both operated 
by rocker arms actuated by the cams on the cam-shafts, 
the cam shafts in turn being driven by spur gears from 
the crankshaft. 

The spray or fuel valves are placed on top of the cyl- 
inder heads so that the charge enters the cylinder directly 
over the center of the piston, and these valves are also 
operated by rocker arms and bell-cranks which are actu- 
ated from the front cam-shaft. 

The air-starting valves on the two inside cylinders are 
actuated by push rods from the front cam-shaft. 
fuel oil pump is a noticeable feature and consists of four 
plungers, one for each cylinder, these being mounted in 
pairs on two eccentrics driven from the after end of the 
front cam-shaft. Furnishing a pump for each cylinder 
makes it possible to get a fineness of adjustment that gives 
high efficiency and unusual economy. Speed variation of 
the engine is obtained by the use of a throttle which cuts 
down the fuel supply to the cylinders, and a governor 
driven from the after end of the back crankshaft, which 
prevents racing by cutting off the fuel supply. 

The circulating water is supplied by a plunger pump 


The: 


the main engine and its first running the emergency com- 
pressor is rarely needed. 

Air for the whistle is drawn from the starting air tank 
and passed through a reducing valve so that the pressure 
is lowered to about 125 pounds. This whistle air is stored 
in a galvanized whistle tank hung on the deck beams. 

The engine is started by means of compressed air with 
starting attachments on two cylinders, so that as soon as 
started and on almost the first revolution, the remaining 
two cylinders begin to fire on oil, after which the starting 
gear is thrown out and starting cylinders then operate on 
oil. 

The lubrication is by a positive circulating oiling sys- 
tem. The oil is supplied from a pump to a duct in the 
bottom of the bedplate. It then passes up through holes 
drilled in the bedplate to the main bearings, thence through 
holes in the crankshaft to the crankpins, and after that 
through the connecting rods to the wristpins. As the en- 
gine crank-pit is all inclosed, the flying oil is confined and 
drains back to a sump in the bedplate, where it is strained 
and used over again. A mechanical lubricator shown for- 
ward on the front of the engine and driven from the 
front cam-shaft is provided for oiling the cylinders. It 
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will thus be seen that the lubrication of the engine is sub- 
stantially automatic, requiring very little attention from 
the operator. 

At full power the engine burns only 12 gallons per hour 
of 2% cents (0/1%) California fuel oil, a cost of 27 cents 
(1/1%) per hour; lubricating oil, 1/7 gallon, costs 6 
cents (0/3) per hour. From this it is seen that the com- 
bined fuel and lubricating cost of her 240 horsepower 
Nlseco Diesel is only 33 cents (1/4%) per hour. During 
the first month the Chickamauga was in commission the 
consumption of fuel averaged about 6 gallons per hour, 
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which is, as the boat handled average tows, a quite re- 
markable showing. 

One tow made by this boat was 150 miles when she had 
in tow a log raft made up of two booms of ten sections 
each. With this tow, both with and against the tide, the 
Chickamauga averaged a speed of two knots. Another tow 
of about 40 miles was made when she handled a double 
raft containing about 1,000,000 feet of very large cedar 
logs over 100 feet long and more than 3 feet thick at the 
butt, at a rate of two miles per hour and the engine de- 
veloping full power at 240 revolutions per minute. 


Marine Oil Engines for Commercial Work 


Wide Application of Mietz & Weiss Oil Engines to 
Work Boats—Construction and Operation of the Engine 


The long period of development and study in the pro- 
duction of an internal combustion engine which would 
combine the primary requirements of complete reliability 
with low fuel cost has resulted in the application of the 
Mietz & Weiss marine oil engine to a large number of 
working vessels. Because of the weight limitations im- 
posed by shallow draft boats, this engine has found a par- 
ticularly fertile field in this type of work. Its light weight 


to four cylinders and from 2 to 80 horsepower. The 
weights of the different size engines complete run from 
about 120 to 175 pounds per brake horsepower, depending 
upon the speed and other characteristics. ; 
The simplicity of operation of the Mietz & Weiss engine 
will be realized when it is known that the engine is en- 
tirely free from such auxiliary devices as electric ignition, 
carburetors, vaporizers, cams and cam shafts, gears, 


Fig. 1.—Shallow-Draft Ferryboat Esperilla, Propelled by 12-Horsepower Mietz & Weiss Oil Engine 


compared with the power developed, its economy in fuel, 
resulting in saving in necessary weight of fuel carried, 
and the total absence of cumbersome and heavy auxiliaries 
have made it ideal for this purpose. 

It is quite evident that in any power-propelled vessel a 
saving in weight and space of propulsive machinery adds 
correspondingly to the amount of cargo which can be car- 
ried. This avoids carrying around a lot of deadweight at 
a definite cost. At the same time, it adds largely to the 
earning capacity of the vessel, and frequently would 
bridge the difference between operation at a loss and oper- 
ation at a profit. 

The engine is built both direct reversing and with re- 
versing gear. The reversible type covers engines of three 
to six cylinders, in sizes from 45 to 600 horsepower. As 
fitted with reversing gear, the engines are built from one 


valves, etc. The absence of carburetors or ignition de- 
vices takes away one of the largest causes of trouble in 
internal combustion engines, for it is estimated that about 
go percent of such troubles are due to these items. As 
the moving parts are confined to the piston, connecting 
rod, crank shaft, reversing device and the fuel pump con- 
trolled by the governar, it is evident that no successful 
power engine could possibly get along with less. 

This is a two-cycle engine, so-called. The first Mietz & 
Weiss engine of this type was built in 1895, and is still 
in active service. As it has already given its owner 
twenty years of successful and constant service, the ques- 
tion of durability is at once disposed of. All of this is 
helped by the very small number of moving parts and con- 
sequent absence of adjustments. There is less wear, less 
breakage and fewer shutdowns; less attention and me- 
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Fig. 2.—Survey Boat Lafleur 


chanical knowledge required. 
low cost of maintenance. 

Every downward stroke of the piston is a power stroke. 
The fuel is sprayed directly into the combustion chamber, 
shortly before the completion of the upward or compres- 
sion stroke, thus avoiding all leakage of fuel through the 
crank case or exhaust ports. The amount of oil injected 
is proportioned to the load by the governor, which is so 
adjusted that the engine cannot race, even should the pro- 
peller or shaft break. 

The utility of the reversible engine is self-evident. 
Both this type and that with reversing gear may be in- 
stalled for control from the pilot house. On a small boat 
this makes it possible to operate with one man. In any 
case, the care of the engine requires only a small part of 
a man’s time, leaving him free for other duties. And, of 
course, there are no “standby” losses. 


This means an extremely 


The Mietz & Weiss oil engine has been operating for 


years on low grade oils, using about 0.6 pound for horse- 
power hour. Kerosene (paraffin), fuel oil, distillate, crude 
oil or alcohol may be used. As gasoline (petrol) is never 
used in these engines, one very prolific source of danger 
is avoided. The lack of exposed gears, cranks and cam 
shafts means safety for the operator. All parts are de- 
signed with an unusually high factor of safety, and with 
special attention paid to balance in order to prevent vibra- 
tion. 

As the compression pressure is very moderate, this en- 


Fig. 3—100-Horsepower Direct-Reversible Oil Engine Installed 
in the Santiago 
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gine avoids the severe stresses, excessive bearing pres- 
sures, and lubricating troubles from which engines with 
high compression suffer. The troubles so common to en- 
gines which rely upon the heat of compression to ignite 
the charge are wholly unknown in the Mietz & Weiss 
engines. These facts are largely responsible for their 
record of reliability. 

Among the shallow draft craft operated by this type of 
engine, we show a picture of a ferryboat run by Esperilla 
Hermanos at Cartagena, Colombia. This ferry is operated 
by a 12 horsepower engine, driving a paddle wheel aft. 
The illustration shows how the entire equipment is con- 
tained within the small deck house with its raised pilot 


house. Everything is under the control of one man in the 
pilot house. This craft is fitted for handling passengers, 
teams, etc. 


Another illustration shows the survey boat Lafleur, also 
driven by a Mietz & Weiss oil engine, operating a stern 
wheel through chain and sprocket. The motive power in 
this case is a 15 horsepower, two-cylinder engine, located 


Fig. 4.—The Mietz & Weiss Direct-Reversible Engine, S & W 
Reversing Valve, M & W Governor and Oil Distributor 


just inside the stern of the deckhouse. The vessel is used 
in the Saskatchewan district of the Canadian Northwest. 

The third illustration shows a four-cylinder, 100 horse- 
power, direct reversible oil engine being installed in the 
freight and passenger vessel Santiago; which runs between 
Cartagena and Tula, Colombia. This is owned by L. Poca- 
terra & Co., and operates for a distance of one hundred 
miles on the Sinn River. The vessel measures 110 feet in 
length by 23 feet in beam, and when loaded draws 6 feet 
of water. She is listed at 90 tons. The engine, which 
weighs 11,050 pounds, has an overall length of 9 feet 5 
inches, with a width of 3 feet 7 inches and a height above 
foundation of 6 feet 4 inches. It runs at 340 revolutions 
per minute. 

The reversing gear of the Mietz & Weiss engine is of 
extremely simple but rigid construction. When the engine 
is running ahead the gears are idle and power is trans- 
mitted direct to the propeller shaft through a solid coup- 
ling. When the gears are thrown in they are locked in 
proper position, and as they run in oil and are enclosed in 
an oil-tight casing the friction is reduced to the lowest 
possible point. The propeller thrust in either direction is 
taken up by large roller thrust collars. 

The S & W distributor fitted to this engine is standard 
on all the larger marine equipments with three or more 
cylinders. It makes the control of the engine extremely 
simple. The lever at the right controls the direction of 
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operation of the engine, and at the same time positively 
controls the fuel injections by varying the opening in the 
inlet valve. In the meantime, the engine speed is con- 
trolled by the throttle on the governor, which is shown in 
the center of the illustration. 

The S & W distributor is a rotary valve with a positive 
drive from the main engine shaft. It controls the flow of 
air from the pressure tanks to the cylinders, to give proper 
initial rotation in either direction, at the will of the oper- 
ator. At the same time, it solves very nicely the control 
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the Dahl oil burning system being installed. Her engines 
were built by the Hefferman Engine Works of Seattle, 
Wash., and have cylinders 10 inches, 17% inches and 28 
inches diameter by 18 inches stroke, driving a bronze 
wheel 8 feet 3 inches diameter, which, at 180 revolutions 
per minute, gives the vessel a speed of 9 knots. 

The vessel is complete in every department and has a 
derrick boom operated from her foremast capable of lift- 
ing three tons for use in handling buoys. A> double drum, 
two-cylinder steam hoist located in the forward hold, op- 


Light House Tender Fern for Alaskan Coast 


of the oil injections when reversing the engine. These 
injections are stopped positively as soon as the controlling 
lever is moved to reverse or stop the engine. This allows 
compressed air to enter the cylinders and start the engine 
rotation in the opposite direction. As the oil supply is cut 
out by this movement, the engine can receive no more oil 
until it again starts to run in the direction called for by 
the movement of the lever. 

This engine, in a number of varying sizes, has recently 
been fitted to United States light ships, both on the Coast 
and on the Great Lakes. The question of extreme relia- 
bility becomes here one of the greatest importance. In 
all, the United States Government Service has 144 Mietz 
& Weiss engines. The builder is August Mietz, 128 Mott 
street, New York City. 


Light House Tender Fern 


To meet the needs of the newly created sixteenth Light 
House District, the United States Light House Depart- 
ment has had built by the Hall Brothers Marine Railway 
& Shipbuilding Company, Winslow, Wash., a new light 
house tender called the Fern, which was placed in com- 
mission last June and is stationed on the coast of Alaska, 
with headquarters at Ketchikan. The vessel is small, being 
but 112 feet overall by 22 feet beam and to feet depth of 
hold. Her displacement is 225 tons on a mean draft of 
7 feet. She is framed with white oak and planked and 
ceiled with Oregon pine and fastened with copper through- 
out. 

Her power plant consists in an Almy watertube boiler 
having 1,780 square feet of heating surface, built for a 
working pressure of 200 pounds. Oil is used for fuel, 


erates the derrick boom lifting gear, and is controlled by a 
bank of levers located on the forecastle deck. 

The cost of the vessel complete and ready for sea was 
$90,000 (£18,500). 


Modern Self-Propelled Barge for the 
Mississippi River 

The Inland Navigation Company, of New York, is hav- 
ing built by the Howard Shipyards Company, Jefferson- 
ville, Ind., a self-propelled steel barge 240 feet long and 
43 feet extreme beam, with a carrying capacity of 1,600 
tons of freight on a maximum draft of 7 feet. This barge 
is the first of a fleet which the owners plan to place in 
regular service on the Mississippi River between New Or- 
leans and St. Louis. 

The barge is all steel, with the hold divided into five 
compartments by means of four watertight bulkheads. 
Propulsion is by four four-cycle, three-cylinder oil en- 
gines, built by Fairbanks, Morse & Co., each operating one 
propeller. Ata draft of 3% feet the barge can carry 500 
tons, and at its maximum draft of 7 feet it can carry 1,600 
tons. 

As can be seen from the illustrations, the barge is coy- 
ered with a steel waterproof cargo box and equipped with 
an electric traveling crane which, with a boom extended 
outward on either side for 70 feet, is capable of lifting one 
ton. The barge is further equipped with a duplicate electric 
power plant for heating, cooking and lighting. The bow 
and stern each are provided with 4 horsepower electric 
winches, the steering is done by electricity and the pilot 
house is completely equipped with all modern conveniences, 
such as a mechanical telegraph, telephones, and in addi- 
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1.—New Barge for Inland Navigation Company, Under Construction at the Howard Shipyards, Jeffersonville, Ind. The Barge is 240 
Feet Long and 43 Feet Extreme Beam, with a Carrying Capacity of 1,600 Tons of Freight on a Draft of 7 Feet 
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Fig. 2.—General Plans of Quadruple Screw Steel Barge with Housed-in Cargo Space and Traveling Crane for Handling Freight. The 
Barge Is Propelled by Four 80-Horsepower Oil Engines, and Is Equipped with Electric Plant and Wireless Outfit 
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tion a wireless outfit. Two 5-inch centrifugal pumps, elec- 
trically operated, are connected to the bilges and ballast 
tanks. Two refrigerating plants are to be installed, one 


for the crew and one for the cargo, capable of maintain- » 


ing a temperature of 35 degrees for a cargo of 6,000 cubic 
feet. 


Stern Wheel Motor Ferry Boat on the 
Ohio River 


An unusual type of ferryboat is operated on the Ohio 
River at Metropolis, Ill. The boat is named the Alfred 
and was built by its owner, Mr. Thomas E. Cutting, of 
Metropolis. It is 60 feet long and 20 feet beam, with a 
depth of hull of 3 feet. Power for operating the boat is 
derived from a 28-horsepower, four-cylinder Clifton gaso- 
line (petrol) marine engine, which through bevel gears, 
a cross shaft and sprocket wheels drives a paddle wheel 
at the stern 8 feet diameter and 11 feet long, fitted with 
ten buckets. Reversing is accomplished through a marine 
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Foundering of Steamer Edith 


The steamer Edith, carrying a cargo of copper concen- 
trates from Latouche, Alaska, to Seattle, Wash., was aban- 
doned on August 30 in the Gulf of Alaska without loss of 
life. Copper concentrates are shipped in the form of mud 
and in heavy weather this is an extremely dangerous 
cargo. When this cargo shifts, throwing a ship on her 
beam ends, it is impossible to either trim cargo or right 
the vessel. The Edith, carrying 2,800 tons, encountered 
very tempestuous weather, and when her cargo shifted 
the steamer was left in a very precarious predicament. 

Efforts to right the vessel were futile, and as the stormy 
weather continued it was determined to abandon her. It 
was too rough to board the lifeboat alongside, so the small 
boat was rowed some distance away and officers and crew 
were compelied to leap from the Edith and swim for the 
lifeboat. A few hours later the survivors were picked i 


up by the passenger steamship Mariposa. 


Stern Wheel Motor Ferry Alfred 


engine reverse gear at the engine. The engine was built 
by the Clifton Motor Works, Cincinnati, Ohio, which is 
the gas engine department of the Carlisle & Finch Com- 
pany. 


Light Draft Tunnel Boat 


The river boat Margery 3, illustrated herewith, is of 
tunnel stern construction 55 feet long, 12 feet beam and 
30 inches depth, built by the Rippley Mfg. & Steel Boat 
Company, Grafton, Ill. The hull is of 10-gage galvanized 
steel plates with frames of 3-inch channels spaced 15 
inches apart. Propulsion is by two 20-horsepower and one 
50-horsepower gasoline (petrol) engines, the draft of the 
boat being 22 inches. 


Shallow Draft Tunnel Boat Margery 3 


Attempts to tow the Edith to shelter failed and the 
vessel was left to her fate. She was photographed just 
at sunset as she was ready to plunge to the bottom of the 
Gulf of Alaska. 

The Edith was one of the largest freighters operating 


“Her Last Sunset” 


out of Seattle to Alaska. She was built at Sunderland, 
England, in 1882, and has been on the Pacific coast for 
nearly twenty years, most of this time operating between 
Seattle and Bering sea ports. 

The ship was valued at $200,000 (£41,000) and the cargo 
at about $275,000 (£56,500). 
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Fig. 1.—Hlull of Government Shallow-Draft Snag Boat Swinomish, Under Construction at the Yards of the Hall Brothers Marine Rail- 
way and Shipbuilding Company, Winslow, Wash. 
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Fig. 2.Profile and Deck Plan of the Swinomish and Section of Longitudinal Truss Bulkhead, Four of Which Are Fitted, Two 
Under the Cylinder Timbers 


Shallow Draft Snag Boat Swinomish 


Government Boat Built at Winslow, Wash., for Use on 
the Rivers and Harbors of the Puget Sound District 


The Hall Bros. Marine Railway & Shipbuilding Com- 
pany, Winslow, Wash., has built for the Engineers’ De- 
partment of the U. S. Army, Department of Puget Sound, 
the shallow draft, stern wheel, snag boat Swinomish, for 
use on the rivers and harbors of the Puget Sound district 
to remove snags and other obstructions to navigation. The 
boat is equipped with heavy snagging gear operated from 
an A frame and derrick boom capable of lifting 75 tons, 
mounted on the forward part of the boat. She is also 
equipped with clam-shell dredging bucket of 2 yards ca- 


Tou 


3X4 Cedar 


Covered with 
Canvas. 


TI 


3x4 Cedar, 
Covd with 
Canvas 


ZN 
47.86. 
Post, 1010; 
Cedar. other two 
lgx3 Net- GG 
1 vA bolts 
Nosing F227) | eI 2 
EK 6%I2 GE] eS 


DA carn irewam (20a ch ec om a ea 


Bole tole SF Te BK 


Oak le 54 
Kuckle ~~~ 
Bolted on 


End of Double Frarmes i ee 


Fig. 3.—Mlidship Section 


pacity which is used for dredging purposes on the shallow 
river bars, etc., in keeping the channels open. 

The hull is of the barge type with rounded rakes fore 
and aft, extending about 20 feet from the ends, and has 
the deck slightly narrower at the ends. The hull is 
strengthened fore and aft by four longitudinal truss bulk- 
heads of bridge type construction of X braces without 
posts. Cast iron bridge sockets placed on the keelsons and 
under deck stringers receive the ends of the braces and a 
vertical tie rod extending through the sockets, keelson and 
deck stringer, constitutes the plan of the bulkhead. This 
is rather a departure from the usual type of truss bulkhead 
as used in vessels of this type. There are three athwart- 
ship watertight bulkheads. 

The house is built of light framing and sheathed with 
cedar in order to minimize the weight of upper structure. 
There are accommodations for 16 men, those for the crew 
being on main deck and those for the officers on the upper 
or cabin deck. 


The scantlings of hull are as follows: Floor timbers, 4 
inches by 7 inches, spaced 20 inches and doubled beneath 
the boiler; side frames, 4 inches by 8 inches; deck beams, 
4 inches by 5 inches; beam clamps, 4 inches by Io inches; 
bilge stringers, 4 inches by 10 inches; bottom planking, 3 
inches by 10.inches; side planking, 3 inches by Io inches; 
deck planking, 2% inches by 6 inches. Triangular oak 
blocks are fitted at the knuckle of the frames connecting 
the side to the floor frames. 

The engines were manufactured by Gillette & Eaton, of 
Detroit, Mich., and are 14 inches diameter by 72 inches 


Fig. 4.—End View, Showing A-Frame and Derrick Boom 


stroke, designed for a working pressure of 200 pounds. 
The boiler is of the locomotive firebox type. Oil is used 
for fuel and ample storage tanks are located on the main 
deck at sides of boiler. The Dahl oil burning system is 
used. 

The electric light plant consists of a General Electric 
Company’s generator direct connected to a vertical engine. 
The generator is a 7 kilowatt, 110 volt machine and is 
connected for supplying lights direct from the generator 
when steam is up, and is also connected to two sets of 
Edison storage batteries from which light is supplied when 
steam is down. <A 1,600 candlepower searchlight is 
mounted on top of the pilot house. 

As the vessel has to navigate many rapid, tortuous 
streams where rapid handling of her rudder becomes 
necessary, a specially designed combined steam and hy- 
draulic steering engine, designed and built by the Wash- 
ington Iron Works of Seattle, Wash., has been provided. 
This consists of one steam cylinder and one water cyl- 
inder mounted on one frame, with the two cylinders facing 
each other at its ends. One piston rod connects to the 
pistons in both cylinders and has a double shive housed 


Oo 


in the center of same sliding on cross head guides. The 
tiller ropes connecting to the rudders and to the steering 
wheel in the pilot house pass around these shives, one 
from each side of the ship in their lead from the rudders 
to the pilot house. When it is desired to use the steering 
engine the steering wheel in the pilot house is locked 
secure in a midship position and power is applied to the 
steering engine, which rapidly throws the rudders through 
the action of the pistons and shives on the bight of the 
tiller ropes. When it is desired to use the hand-steering 
gear in the pilot house, the operation is reversed in locking 
the pistons in a central position when the. shives serve 
simply as idlers on the tiller ropes, as they are operated 
by the hand-steering wheel. The vessel is equipped with 
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four main rudders located at the stern forward of the 
wheel, and two monkey rudders located abaft the wheel, 
all connected by tillers to the one quadrant. 

The vessel was built under the direction of Major J. B. 
Cavanaugh, Chief of Engineers for the U. S. Army in 
this district, and cost complete about $55,000 (£11,300). 
On an endurance run of eight hours at the time of the 
vessel’s acceptance by the department, she made an aver- 
age speed of 9 knots and handled admirably in every 
appointment. This type of hull is cheaply constructed 
and would be well adapted for freight purposes where a 
shallow draft vessel is required. Her draft when launched 
was I3 inches, and with all equipment aboard and fuel and 
water tanks full, her draft is 2 feet 11 inches. 


Modern Submarines in War and Peace-V 


Construction and 


Installation of Storage Batteries—Tac-= 


tics of the Submarine in Warfare—The Invisible Weapon 


BY SIMON LAKE * 


It is impossible in an article of this character to go 
into much detail regarding the development of the storage 
battery. There have been two types in general use. They 
are both lead batteries, one known as the Plante type, in 
which metallic lead is used to form both the positive and 
negative plates. The other type employs what is com- 
monly known as pasted plates, in which various composi- 
tions of materials are worked up into a paste and forced 
into metallic grids to form the positive and negative plates. 
The pasted type has greater capacity per pound of mate- 
rial used, but much shorter life. 

In both of these batteries sulphuric acid solutions are 
used as the “excitant” between the elements. In charging, 
hydrogen gas is given off in the form of bubbles, the skin 
of the bubbles being composed of sulphuric acid solution. 
These bubbles, when taken in one’s lungs, are very irri- 
tating, and if they collect in any quantity, or break up 
and allow the hydrogen gas to mix with the air, there is 
always danger of creating an explosive mixture within the 
hull of the vessel or in the battery tanks, which a spark 
would set off at any time. 


INSTALLATION OF STORAGE BATTERIES 

The best method of installing batteries on a submarine 
boat is to have them isolated from the living quarters of 
the vessel in separate watertight compartments. The ele- 
ments of the battery should be contained in non-metallic 
containers and sealed to prevent spilling of the electrolyte 
under excessive rolling or pitching of the vessel. Means 
should be provided to discharge the hydrogen gases from 
the boat as rapidly as formed. Special care should be 
taken to prevent leakages between the adjacent cells. Cir- 
culation of air to keep the cells dry is the best means of 
preventing this. 

Mr. Edison has been working for a number of years 
on a storage battery suitable for submarine work, and it 
has recently been stated that he has finally solved the 
problem of producing a battery that will stand up longer 
than the tead type of battery; and that it has the further 
advantage in that it will not give off chlorine gas in case 


“Member of Institution of Naval Architects (England), Schiffbau- 
technische Gesellshaft (Germany), Society of Naval Architects and 
Marine Engineers (United States) and American Society of Mechanical 
Engineers. 


salt water should get into the cells. It should, however, 
be contained in a separate compartment, which should be 
ventilated during the charging period, as I understand the 
Edison battery gives off hydrogen gas the same as the 
lead batteries. “Chlorine gas, as given off from the lead 
battery when salt water has got into it, has undoubtedly 
caused the loss of some lives. 

Mr. Edison claims that his battery will not give off 
poisonous gases of any kind when immersed. 


TACTICS OF THE SUBMARINE 


The submarine boat is the guerrilla in warfare. Its tac- 
tics, therefore, are the tactics of the Indian who fights 
under cover, or lies in ambush for his enemy. This is 
necessarily the tactics of all weaker individuals, and is 
an essential method of procedure to prevent the weaker 
party from being annihilated by the strong and more 
powerful. 

Some people have contended that the submarine is an 
unfair weapon, but the old statement that “All is fair in 
love and war” applies to the submarine as it does to every 
weapon that has been invented since the days when men 
struggled for supremacy with their bare hands. The first 
man who wielded the club might have been accused of 
being unfair; the same with the man who invented the 
sling shot, or the bow and arrow. When people fight 
for their existence, the existence of their families or their 
country, they do not fight according to the “Marquis of 
Queensberry Rules.” A revolver in the hands of a weak 
man or a defenseless woman is a proper weapon to enable 
them to protect their property, their honor, or their life; 
and no matter what theorists may claim, the submarine 
will remain as a weapon to be reckoned with in all future 
wars, provided there are future wars upon the high seas, 
which I much doubt, as I believe the great lesson that-is 
being rapidly taught by this war is that no country can 
longer claim to be the “Mistress of the Sea,” and that 
when two countries cannot agree they must consent to 
give up all commerce with other nations until they can 
agree. 

The lesson to be taught by the submarine cannot be 
learned in a one-year course. It will, in fact, require 
several years to teach the militarists—that is, the naval 
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Fig. 42.—Storage Battery Cell 


Storage batteries as used in modern submarines have been especially 
developed to meet the special needs of submarine-boat service. ‘The re- 
quirements for this service are much more severe than those for any 
other service to which the storage battery has been applied. The bat- 
teries as first introduced in submarines were entirely too frail to stand 
up to their work, and the gases given off from them while being charged 
were the cause of much distress and danger to the crew, and have been 
in some cases responsible for the loss of both vessel and crew. 

The above views illustrate a modern storage battery cell as developed 
by one of the largest of the German battery manufacturers; it was built 
under instructions from the author to overcome certain objections re- 
ferred to in the text. The cell is composed of a hard rubber outer 
casing with a sealed cover, a large view of which is shown in Fig. 43. 

The cells give off gas only during the charging process. Before 
charging is begun exhaust fans are started which draw the air down 
through plugs distributed over the top of the cells. This dilutes the 
gases as rapidly as formed, and the gas is drawn out through a central 
filter box, as indicated by the arrows in Fig. 43. This filter box is 
arranged in such a manner as to break up the bubbles so that only the 
air and gas is drawn out, the electrolyte returning into the cell. The 
gas then enters the main duct, passes through the exhaust fan and is 
discharged overboard. This keeps the battery compartment free of gas 
and dampness, which was common in previous installations, due to the 
breaking up of the electrolyte bubbles. 


militarists—that there is no escape from this invisible 
Nemesis on the high seas. It is impossible to fight with 
the invisible. It is this invisibility which differentiates the 
submarine from. all other weapons of offense or defense 
that have ever been invented. Mr. Holland, years ago, 
called attention to the fact that submarines cannot fight 
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Fig. 43.—Enlarged View of Cell Cover 


submarines. The present war has proved this to be a fact. 
The North Sea and the English Channel have been in- 
fested with submarines of the German, English and 
French fleets, yet in no case, as far as I am aware, has 
one submarine succeeded in destroying another. It is 
probably true, as was reported, that an Austrian submarine 
sank an Italian submarine, but according to the reports of 


MARINE ENGINEERING 


HAR PUBBER 
TANK. 


Fig. 44.—A Submarine Cell Completely Assembled Ready for 


Installation 


Formerly the plates were assembled and burned to the bus bar within 
the boat. Now the practice is to assemble the cells complete and with 
special cell lifting clamps they may be readily installed. The author has 
had cells of this type built in Southern Germany charged with elec- 
trolyte and shipped to Petrograd and installed there in boats complete. 
this encounter the Italian submarine was in surface cruis- 
ing condition. She was, therefore, not at that time a 
submarine vessel, and of course was visible to the com- 
mander the same as any other surface vessel is visible 
to the submarine when within range of vision of its peri- 
scope. 

The difficulty of locating an object like a large vessel 
when sunk beneath the surface of the sea is so great that 
in some cases years have been spent in trying to locate 
them, even in comparatively shallow water, and even 
though they were known to have been sunk within a short 
radius of a given point. The writer has spent some years in 
the study of this problem in connection with the wrecking 
business. A few illustrations on this point may make clear 
to the student of this problem what a fallacy it is to con- 
tend that a submarine might be detected by a surface 
vessel or an aeroplane except in shallow waters, and in 
such localities where the water is very clear. 

One case in point is that of the Rio de Janeiro, sunk 
in San Francisco Bay in 1900. This vessel contained, it 
is reported, a valuable cargo of about $500,000 (£102,500) 
in gold. Although search was made for her, covering a 
period of many months, she was never located. I remem- 
ber another case, that of the steamer Cayuga. This vessel 
was sunk in collision with another vessel within a short 
distance ofa lighthouse. The lighthouse keeper saw her 
when she went down. The steamer with which she was 
in collision anchored immediately and took ranges as to 
her location. Although the depth of water was only 120 
feet and the Cayuga’s masts extended 117. feet from her 
keel, nevertheless an experienced wrecker with his crew 
of searchers worked two months before they succeeded 
in locating her. ; 

Another case on which I, personally, spent considerable 
time was that of a vessel, loaded with copper ore and 
copper matte, sunk in Long Island Sound. This vessel 
was seen to disappear one afternoon between Falkners 
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Island light and Guilford, Conn. The lighthouse keeper 
took a range as to where he saw her disappear, and car- 
penters working on the roof of a house on the mainland 
at Guilford also took a range as to where they saw her dis- 
appear. As she had a valuable cargo, one of the largest 
wrecking companies in the United States was engaged 
by the insurance companies to locate her. They spent 
several months in the endeavor. The bottom where she 
sank was rocky, which made search by the old-fashioned 
sweep-line method very slow and uncertain. They aban- 
doned the search and another wrecking company, on its 
own responsibility, undertook to locate her, since “findings 
is keepings” after a vessel has once been abandoned. They 
also failed, and then an old, retired wreck-master took up 
the job and spent two years in the endeavor to locate her. 
Even he did not succeed. About this time I brought the 
Argonaut up into Long Island Sound, and hearing of this 
rich prize, made the attempt myself to locate her and 
failed with the methods then in vogue. I also found that 
in our Northern waters it was impossible to see any con- 
siderable distance from a submarine: boat, even with 
powerful searchlights. This brought about the invention 
of special wreck-finding boats with appliances for locat- 
ing sunken vessels, which increased the speed of search- 
ing for under-water objects to a very great extent. 

We finally succeeded in locating the copper wreck in 94 
feet of water, but that was a case in which no attempt 
was made to prevent the vessel being located. A sub- 
marine fitted with guard arms to prevent a line catching 
on any projection thereof, so as to permit it to creep into 
an enemy’s harbor, or to lie in wait off the entrance to a 
harbor, cannot be located even with the means which I 
finally found successful in locating an ordinary sunken 
ship. I do not know, nor do I believe, that there is any 
device that can be found which will locate a sunken object 
like a submarine especially fitted to prevent her detection 
in any of our Northern waters where the water is at all 
turbid. 

The idea that a submarine boat may be located by an 
aeroplane is a fallacy, except in water of crystal-like clear- 
ness. In the clear waters of the Mediterranean or the 
Caribbean Sea it might be possible to locate a submarine 
in this manner, but the aeroplane’s chance to destroy her 
would be very slight indeed, as the aeroplane must come 
directly overhead to locate or to drop a bomb on the sub- 
marine. Periscopes are now being built so that the 
heavens, as well as the horizon, may be scanned. The 
head of a periscope is an object only 4 inches to 5 inches 
in diameter, and when painted a neutral tint it cannot be 
seen with the naked eye (when at rest) a distance of over 
500 yards. If the sea is a little choppy it is difficult to 
discover it at a distance considerably less than 500 yards. 
Nevertheless, the commander beneath the sea, with his 
telescopic sights, has a range of vision of several miles. 
A submarine lying at rest, therefore, off the entrance of 
a harbor, could readily detect an approaching aeroplane 
before it would succeed in getting a position where the 
outline of the submarine could be seen, even in clear 
water, as one must be almost directly overhead to see 
through the water, since the surface of the water acts as 
a mirror and deflects the line of vision. 

Should an aeroplane be sighted, there would be two 
courses open to the commander—one to submerge deeper, 
and the other to come to the surface and with his rapid 
fire guns attack the aeroplane. In a battle between the 
comparatively heavy guns carried by the submarine and 
the light gun carried by the aeroplane, there could be 
only one result, as the gunner on the submarine would be 
firing from a stable platform, while the man in the aero- 
plane would be firing from a rapidly moving, unstable 
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platform, and the chance of getting sufficiently near to 
drop a bomb on the submarine would not be one in a 
thousand. 

Experiments in dropping imitation bombs on outlines of 
battleships drawn on the ground have proved how dif- 
ficult it is for an aeroplane to drop a bomb on a vessel 
covering as large an area. The maneuvers have been 
tried in peace times with no one shooting at the aero- 
plane, yet the chance of their making a hit from a height 
within the range of an ordinary rifle has been proved to 
be very slight; thus the aeroplane is not a menace to the 
submarine. 

It is reported that the English have captured a number 
of the German submarines in nets off the entrances of 
harbors in different localities in the English Channel. It 
is reported that these nets are carried by floats which lie 
practically level with the surface of the water, and cannot 
be seen from the periscope of the submarine. Some of 
the newspaper reports would lead one to suppose that sub- 
marines were being caught in these nets like herring. 
One statement which attracted my attention was that a 
double line of these nets extended from the English to 
the French coast, all the way across the Channel. These 
lines were patroled by high-speed surface boats or de- 
stroyers with rapid fire guns, grapnels, etc., so that when 
a submarine ran its nose into the meshes of the net and 
became “gilled,”’ so to speak, the destroyer would rush to 
the spot where they saw the float of the nets disappear, 
and either grapple the submarine and bring her to the 
surface or lower bombs down on her and destroy her. 

It may be true that a device of this nature might have 
been used successfully where the submarine was not fitted 
to prevent her being caught in the meshes of a large net; 
but it would be possible to provide the submarine with 
devices for cutting the submarine free of the netting or 
guards which would prevent entanglement in them, so that 
if nets are to be strung all around the coast line of the 
country to prevent submarines entering through such 
lines, we may expect to see devices provided to destroy 
the nets. A submarine fitted with bottom wheels and 
guards can under-run a net without difficulty. A guard 
could also be provided that would readily overrun such a 
net. Anticipating that such devices might be used in the 
effort to thwart the object of the submarine, I have de- 
signed a type of vessel which I call a “mine-evading” sub- 
marine, which I believe can pass through any obstruction 
except, perhaps, a stone breakwater. 

In 1901 I submitted to the United States Government 
three distinct types of submarines. The first was a small 
type of vessel designed to be carried on the davits of a 
battleship or cruiser; the second was what I called a har- 
bor and coast defense type, and the third was what I 
called a cruiser type, and was designed for offensive as 
well as defensive warfare. é 

In r905 I prepared plans for a mine-laying submarine 
for submission to the Russian Government, a general de- 
scription of which was published in 1906. This sub- 
marine was designed to carry thirty-six of the regulation 
naval mines, which could readily be placed in a desired 
locality while the submarine was entirely submerged. A 
vessel of this type might be useful for either offensive 
or defensive purposes. Where used for offensive pur- 
poses the mine-laying submarine could readily, with com- 
paratively little danger to herself, plant mines off en- 
trances to the enemy’s harbor. Equipped with the “mine- 
evading” guards, they might even work their way into an 
enemy’s harbor and plant mines under a vessel at anchor, 
or destroy shipping lying tied up at the docks. For de- 
fensive purposes, a mine-laying submarine would be of 
great value, as it could readily plant mines, even under 
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Fig. 45.—Mine-Planting Submarine Designed by the Author in 1895 in Berlin, Germany, for the Russian Government 


This vessel, from an outward appearance, resembles the Lake type cruising submarine, fitted with buoyant superstructure and hydroplane 


control for regulating the depth of submergence when running between the surface and the water bed. 
he It was to have been 1 
She had a diving compartment in the bow, with lookout windows and a diver’s door to enable a diver to be sent 


to enable the vessel to be navigated over the water bed. 
torpedoes, both fore and aft. 


out ahead of the vessel for the purpose of inspecting the bottom in clearing the way, or to avoid obstructions. 
fitted with two rapid-fire, 83-inch rifles, arranged to fire both fore and aft for warding off the attack of small surface craft. 


It was also provided with bottom wheels 


fitted with four torpedo tubes for discharging Whitehead 
The vessel was to have been 


The novel 


feature of this vessel, however, was the large central compartment, which was designed of sufficient size to carry thirty-six regulation navy 
type mines; these mines could be planted when the vessel was running on the surface or awash, or when entirely submerged on the water 


bed. 


The above illustration shows the method of planting these mines when running in the awash condition. 


The mines are arranged so that 


they can be readily lifted and carried on a trolley over a tube extending outwardly and downwardly from each side of the central operating de- 


partment. 


These tubes are fitted with a bottom hatch, which. corresponds to the bottom door in the diving compartment. 


When ready to 


plant the mines, the central compartment is filled with compressed air, equalizing the pressure of water at the bottom of the launching tube. 
The bottom hatch may then be opened, and no water will come into the boat, as the trapped air will prevent it from rising up the tube. The 


mines are then dropped out through the tube. 
mechanism from operating until the salammoniac becomes dissolved. 
time after the mine is placed. The safest way for planting mines 
wheels will hold the vessel to her course. 


Salammoniac, or some other compound, is used to prevent the mine adjusting depth and firing 
This may be set to take place within a few minutes or some considerable 
from a submarine is to go down on the bottom itself so that the bottom 


By keeping a record of the revolutions made by the bottom wheels, the exact distance from the starting point can always be determined, 


and any desired direction can be run by compass. 
the location desired, which is of great importance. 
signed to be slow speed, of about nine knots. 


As there is no wave motion at the bottom in ordinary weather, the mines can be carefully handled and planted. 


It is thus possible to chart the location of each mine planted, and also to plant each mine in 
Owing to the desirability of carrying a large number of mines, these vessels are de- ° 
When planting mines submerged, the speed should not exceed one and one-half to two knots. 


It has recently been re- 


ported by cable from London that the Germans were using vessels of substantially this type in planting mines off the English coast. The 


author, personally, however, has no authentic information as to whether a boat of this type has been built or not. 


He was informed that 


the Russian government contemplated building one, but since leaving there in 1910 nothing further was heard about it. 


the guns of a powerful fleet, to protect its own entrances 
and harbors. 

The submarine Protector, built in I901 and 1902 at 
Bridgeport, Conn., was fitted with a diving compartment 
which corresponded to the mine-laying compartment of 
the 1905 design above referred to. The importance of a 
mine-laying submarine for the defense of the country was 
first officially called to the attention of the American peo- 
ple by a board of officers appointed by ex-President Taft 
(when Secretary of War), as early as January, 1903. 
This board of officers consisted of General Arthur Mur- 
ray, late chief of Coast Artillery Corps (then Major), 
Captain Charles J. Bailey and Captain Charles F. Parker, 
of the Artillery Corps. The following is a copy of their 
recommendations for this type of vessel for the defense 
of our coast: 


CONCLUSIONS AND RECOMMENDATIONS—FOR THE DEFENSE 


“First and second, the board believes that this type of sub- 
marine boat is a most valuable auxiliary to the fixed-mine de- 
fense, and in cases where channels cannot be mined owing to 
the depth, rough water, swift tides, or width of channel, it 
will give the nearest approach to absolute protection now 
known to the board. The boat can lie for an indefinite time 
adjacent to the point to be defended in either cruising, awash 
or submerged condition, by its anchors, or on the bottom ready 
for instant use, and practically independent of the state of 
the water and in telephonic connection with the shore, or can 
patrol a mined or unmined channel invisible to the enemy and 
able to discharge its torpedoes at all times. It possesses the 
power of utilizing its engines in every condition except the 
totally submerged and can always charge its storage batteries 
while so doing, necessitating its return to shore only when 


gasoline (petrol) must be replenished. In narrow channels 
the boat or boats would have a fixed position with a telephone 
cable buoyed or anchored at the bottom. In wide channels 
they would patrol or lie in mid-channel or where they could 
readily meet approaching vessels. Third, as a picket or scout 
boat, outside the mine field, or even at extreme range of gun 
fire, telephone communications can be sustained and infor- 
mation received, and instructions sent for attacking approach- 
ing vessels. Fourth, the test at Newport demonstrated the 
ease with which the boat can locate and pick up cables, and 
with minor alterations in the present model, junction boxes, 
etc., can be taken into the diving compartment and repaired at 
leisure while absolutely protected from hostile interference. 
The faculty possessed by the boat of maneuvering on the bot- 
tom and sending out divers leaves little or nothing to be de- 
sired in its facilities for doing this work. 

“The boat shows great superiority over any existing means 
of attacking mine fields known to the board. First, it can be 
run by any field, as at present installed, with but little or no 
danger from the explosion of any particular mine or from 
gun fire, during the few seconds it exposes the sighting-hood 
for observations, and can attack at its pleasure the vessels in 
the harbor. Second and third, the board personally witnessed 
the ease with which cables can be grappled, raised and cut 
while the boat is maneuvering on the bottom; mine cables can 
be swept for, found and cut, or a diver can be sent out for 
that purpose. The crew of the boat is a skilled one, trained 
for its tests in every way likely to be requested by the Naval 
Board. It should be noted that, with one exception, no sea- 
men are used, this exception being the man who steers and 
handles the boat. The crew is as follows: One navigator, who 
is also a diver, one chief engineer, one assistant engineer, one 
electrician, one machinist. one deck hand and one cook. 

“The board recommends consideration of the foregoing by 
the General Staff. The question of the use of the Whitehead 
torpedoes as a part of the fixed-mine defense. fired from tubes 
on shore, is now receiving consideration. Where channels are 
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wide and water swift, this use of the Whitehead will be very 
limited. With boats of this type the Whitehead can, it is be- 
lieved, be carried within certain effective range in all ordinary 
channels, and this alone will warrant the consideration asked 
or. 


“The board recommends, in consequence of its conclusions, 
that five of these boats be purchased for use in submarine 
defense as follows: 

“One for the School of Submarine Defense for experimental 
work, one for the eastern entrance of Long Island Sound, one 
for the entrance to Chesapeake Bay, one for San Francisco 
harbor, and one for Puget Sound. 

“The necessity for this kind of defense in the four locali- 
ties named needs no demonstration to those acquainted with 
them.” ARTHUR MurRAyY, 

Major, Artillery Corps, President. 

The recommendations of this board were submitted to 
Congress and the Senate passed the bill for the purchase 
of the Protector to enable the authorities to test out the 
merits of this type of boat as an adjunct to our coast de- 
fense, but at this time certain politicians and financial 
groups were able to control the policy of the United States 
Government in its development of the submarine. These 
influences had been sufficiently strong to take out of the 
hands of the Navy Department or the officers connected 
with the Coast Artillery, who had charge of the laying 
of our mines and the protection of our coast from hostile 
invasion, the right to specify the kind of appliances they 
would use. Instead of leaving the question of defense of 
our country in the hands of the expert officers who had 
been trained to study the problem, Congress in this in- 
stance specified the exclusive use of a type of boat which 
did not possess the characteristics called for by these 
expert students of defense. 

Strange as it may seem, the opportunity for the United 
States to be a leader in the development of the type of 
boat which Germany has proved to be of such great value, 
was lost by the diction of a manufacturer of gloves from 
an inland county. It is a sad commentary on our laws 
that such a state of affairs could exist, but I accidentally 
happened to learn that this was the case in this instance, 
and I fear it has been the case in many other instances 
where financial and political influences have been per- 
mitted to overrule the recommendation of officers of the 
army and navy. 

The Protector had been built by private capital at the 
suggestion of the Board of Construction of the United 


States Navy, at that time composed of Admirals Melville, 


O’Neil, Bradford, Boles and Captain Sigsby. In 1go1 I 
had been called to Washington by a telegram from the 
late Senator Hale, who was then chairman of the com- 
mittee on naval affairs in the Senate, and was asked to 
submit plans and specifications for a submarine torpedo- 
boat. Accordingly, I submitted plans for the three types 
above referred to. The Board of Construction compli- 
mented me upon the plans and stated that they believed 
the plans of the vessels I proposed showed great supe- 
riority over any type of vessel that had been heretofore 
proposed, either in this country or abroad, but they stated 
that all appropriations made by Congress had specified 
the particular type of boat that must be used, and the 
Navy Department did not have any authority to authorize 
the construction of a different type, but that if I or my 
friends had sufficient capital to construct such a vessel, 
they would see that it had a fair trial upon its merits, and 
if it proved of value to the service they would recommend 
its adoption, and they did not believe that Congress would 
then ignore their recommendations. Consequently the 
Protector was built. Her performances and capabilities 
for defense of the United States were strongly endorsed 
by the Board of Officers which had tested her, and many 
of her characteristics have been copied by all European 
builders of submarines. 
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After the Senate passed the bill authorizing her pur- 
chase, the matter was referred to a sub-committee in the 
House. As she had been built by private capital and the 
life-time savings of a number of friends, as well as all 
my own capital, were tied up in her, I was naturally de- 
sirous to learn if the House Committee having the matter 
in charge was also going to recommend her purchase. 


One day I called at the committee room to inquire. 
There was no one present in the main committee room, 
so I took a seat at the table. In a few moments, after 
sitting down, I heard a conversation in the chairman’s 
room, adjoining the general committee room. Soon the 
voices took on an angry tone, and I heard one member of 
Congress accuse the chairman of the sub-committee hav- 
ing the matter in charge of intention to report unfavor- 
ably the recommendations for the purchase of the Pro- 
tector. I recognized the voice of the gentleman who was 
making the accusation as that of an old retired general. 
He did not use polite language in accusing the chairman 
of the sub-committee of intent to defeat the purchase of 
the Protector in the interest of the company which had 
had sufficient influence to maintain a monopoly of sub- 
marine boat construction in the United States up to that 
time. 


The chairman of this sub-committee did report unfavor- 
ably, as they planned, and, as I stated before, a manu- 
facturer of gloves from an inland section of the country 
was able to defeat the recommendation for the adoption of 
a means of defense for this country which the best qual- 
ified officers in the United States service of both the army 
and the navy had recommended as of great value and 
superior to other defensive means known to them at that 
time. Recently this ex-member of Congress referred to 
was sentenced to imprisonment for attempt to defraud the 
government in other matters. 


I am a great believer in the value of this type of vessel 
for harbor and coast defense work, and I believe that in 
one country vessels of this type are now engaged as mine 
layers in the present war. Our own government has to 
this day no submarine vessel equipped for the laying of 
mines, although the Commandant of the School of Sub- 
marine Defense repeatedly urged their adoption. I quote 
from the annual report of the Commandant of Submarine 
Defense, 1904-1905: 


“As in the case of movable torpedoes, the question of the 
use of submarine boats as adjuncts to the fixed-mine defense 
of the country has been under consideration by the Board for 
the Revision of the Report of the Endicott Board during the 
past year, and the Torpedo Board has been called on for 
remarks on this subject. 

“Tt is now again desired to invite special attention to the 
unquestionable value of submarine boats as an adjunct to 
fixed-mine and movable torpedoes for the defense of the par- 
ticular places named in the report of the second committee; 
and also to the need of a boat of the LAKE type, or similar 
type, at the School of Submarine Defense for experimental 
work, as this is the only submarine boat, so far as known, that 
can be efficiently used in countermining electrically-controlled 
mines. The advisability of procuring submarine boats for the 
defense of the places named, it is believed, will also be seen 
to be unquestionable when it is considered that the cost of 
such a boat is about one-fortieth of that of a modern battle- 
ship; that without such boats as an adjunct to the mine and 
eun defenses of those places, a more expensive boat of the 
navy will undoubtedly be called for as a home-guard for those 
waters in case of war; and that with submarine boats as an 
adjunct to the army’s defenses, it will be impossible to so de- 
fend those waters as to enable the more expensive and sea- 
eoing boats proper of the navy to cut loose from those har- . 
bors with impunity and go wherever naval strategy may de- 
mand.” 

(Signed) ArtTHUR MuRRAY, 
Lieutenant-Colonel, Artillery Corps. 


(To be continued) 


Letters from Marine Engineers 


Discussion of the Design and Handling of Marine Engines, 
Boilers and Auxiliaries—Breakdowns at Sea and Repairs 


This department is open to all readers of the magazine 
_ for the discussion of affairs in the engine room. All let- 
ters published are paid for at regular rates. Your ideas 
or experiences will be mutually helpful and interesting to 
other engineers. Write your letter now. 


Some Defects in Installations of Marine 
Machinery and How They Were 


Remedied 


The writer will endeavor to illustrate by means of 
sketches a few of the defects in marine machinery in- 
stallations that have come under his observation from time 
to time and the means taken to remedy them, with the 
object of showing how a lack of running, or practical, 
experience on the part of the engine designer, or the 
parties responsible for the installation of machinery in the 
engine room, is often the cause of a good deal of expense 
in the upkeep of the engines and responsible for expen- 
sive overhauling. The writer commends, therefore, the 
following facts, though far from being unique, to engi- 
neers of small craft who may not often have opportunities 
for exchanging ideas on these points with others. Were 
it not for the fact that the noted firm with whom the 
writer is employed demanded high efficiency in the work- 
ing and management of the various units at work in the 
construction of that big undertaking, the new breakwater 
and harbor works at Victoria, B. C., it might not have 
been within his province to discuss in this magazine some 
of these units with particilar reference to one of the 
firm’s steamers. 

It was some years ago when, as a draftsman poring 
over the drawing board and plans of a destroyer’s engines 
in the works of a well-known firm of Admiralty con- 
tractors, the writer had to concentrate his ideas upon 
some means by which the excessive vibration at high 
speed might be reduced, if not eliminated. The method 
adopted was the arrangement of various struts and stays 
between the engine cylinders and the ship’s side frames, 
and vertical stays to the (light) deck overhead. The 
chief ship’s draftsman, on coming around, wished to know 
whether certain stays from the engine were intended to 
support the deck, or was the deck intended through these 
same stays to support the engines? It certainly was not 
obvious, although what appeared so nice and pretty on 
paper was not of much use in practice. With some run- 
ning experience a better appreciation might have been held 
as to the nature of the vibration, direction of forces and 
so forth. 

These incidents, or accidents, outlined here from the 
writer’s experience did not involve any nervous break- 
down, nor could they be characterized as heart-breaking 
(although on one occasion before escaping into the en- 
gine room he was nearly asphyxiated by burning oil setting 
fire to the floor boards fronting the furnace), but it was 
sufficient to cause many an hour’s overtime to be put in. 
We will now consider the plant under the respective head- 
ings: 

BoILER 

This was an ordinary tubular boiler of the marine type, 
with a steam dome and fired with oil fuel. It fell short, 
however, of local requirements as regards strength, inas- 
much as the longitudinal stays were screwed into the com- 
bustion chamber, also the roof stays in the combustion 


chamber and the vertical stays in the dome. All therefore 
had to be cut out and nutted at each end. Now all this 
would add considerably to the strength of the boiler, yet 
the boiler’s efficiency was originally sacrificed for the sake 
of a detail. 

On looking at Fig. 1 it will be seen that the blow-down 
valve was situated right underneath the boiler and about 
to inches from the front end. Owing to the sagging 
down of the boiler on the chocks, the elbow rested on the 


Y. 


~~ Point where Elbow Sagged 
down onto Floor Plate 


‘. Position of Old 
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Fig. 1.—Oil-Burning Arrangement 


floor plate, thereby setting up a shearing stress which 
caused the elbow to fracture at the point “A,” causing an 
escape of steam which nearly scalded the engineer on 
watch. 

I had this obsolete arrangement cut out and a flanged 
jointed valve fitted on to the boiler front, having an in- 
ternal pipe leading from it to the lowest point inside, as 
shown by dotted lines. 


ENGINE 


The working condition of these engines was for some 
time a source of worry and gave considerable trouble, in- 
asmuch as top and bottom connecting rod brasses wore 


Section at C-C 


Loose Rina as Worn down 


Fig. 2—Thrust Rings and Collars 


rapidly, and required adjusting every few days, while 
water for cooling purposes had frequently to be resorted 
to. The cause was eventually traced to the thrust. The 
first indication that there was anything wrong was the 
fact that the white metal rings on the ahead and astern 
sides of the thrust, respectively, rattled at times, sometimes 
revolving with the shaft, at other times remaining sta- 
tionary. 

Referring to the sketch of the thrust collar (Fig. 2) it 
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will be seen that the forward ring had worn to about one- 
half its original thickness, due primarily to the action of 
the sea water which played thereon and had caused cor- 
rosion and much eating away of the surfaces between the 
loose rings and thrust collar. Now this ring was a little 
larger in diameter than the thrust, so it had actually worn 
down to half its original thickness without apparent indi- 
cation. Its periphery had become as if it were beaded 
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up in the heater (see Fig. 3) by the exhaust steam from 
the oil pump by means of a coil therein to a temperature 
of about 180 degrees F. and pumped in at a pressure of 
about 145 pounds per square inch. It needs but a very 
small jet of steam to insure proper combustion, the valve, 
in fact, being merely off the face, while to increase the 
flame the valves for steam and oil would be opened a trifle 
more, say one-twelfth of a turn each. Dense volumes of 
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Fig. 3 


over, as shown at 6. These two very rough surfaces 
created a fore and aft vibration which accounted for the 
excessive wear and tear on the engine brasses. 

The matter was remedied by having a bath of sheet 
iron in which the thrust might revolve; there was just 
space enough at “C” to allow one side of the bath to pro- 
ject into the space between the coupling and shoe, which 
would allow both sides of the bath to touch the shaft so 
that under ordinary working conditions the bath would 


Spring Compressed — 
to /45 |b.persq.in. 


This By-Fass Turned 
! around 90° for 
4 Clearness 


il 
Fig. 4.—This Arrangement was Introduced at Points X—X 
in Delivery and Suction Pipes, Fig, 3 


always have a plentiful supply of lather. After this sim- 
ple arrangement everything worked satisfactorily and the 
bearings, instead of having to be adjusted almost every 
other day, now ran for weeks. A side view of the bath is 
shown taken through “C C.” 


O1L-BURNING ARRANGEMENT 


The oil fuel burning system in this boiler was that 
known as the “Thompson system,” which might be said 
to consist essentially in the construction of the burner. 
Such a system is extremely simple. 

We have an oil service pipe, O S (see Fig. 1) and a 
steam pipe, S S, leading to the burner B. The oil is heated 


smoke show that there is too much oil, and here is some 
advice that I would firmly impress on those who are in- 
experienced. Never open your oil valve first, but the 
steam jet always, otherwise the oil is apt to accumulate in 
the front end of the furnace and generate a gas and cause 
an explosion more than enough to be pleasant. 


The engineer, who had to look after his fires as well as 
work the engines, often had to meet the difficulty of get- 
ting away from his operating levers to stop the oil pump 
when shutting down the fire, otherwise the oil pump would 
become overloaded and exceed the normal working pres- 
sure to the danger of bursting the oil service piping. To 
get over this difficulty and to avoid having to stop the 
pump, I introduced a by-pass arrangement (see Fig. 4). 


Here you will observe a small spiral spring loaded 
valve which can be set to any desired pressure, any excess 
of which would leak through and pass to the suction side, 
so that during maneuvers the pump could be kept going 
at a uniform rate. Should the spring for any reason 
break, then the by-pass valve B could be closed and the 
oil supply continue as before. 

If the brick arches in the furnace are still red hot, the 
burner will ignite without using a torch, but this is where 
one cannot be too careful. See that you do not have too 
much steam passing through the jet, for if any oil has 
been accumulating there is the danger of a back fire, and 
the burning oil may run on to the foot plates or be blown 
back out of the furnace without any warning. In case 
of danger and fire a control valve can be operated from the 
deck which cuts off the steam and oil supply, but that will 
not put a fire out if once it has got a hold. 


The oil supply is filtered before it passes to the burner 
B, and by means of by-pass valves (see Fig. 3) the filter 
can be opened while under weigh for cleaning purposes, 
also should the steam heating coil burst the oil can pass 
without going through the heater. As the piping is turned 
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round go degrees in places for clearness, the course of the 
system may be rapidly carried out. A steam pressure of 
about 35 pounds per square inch should be enough to start 
the oil pump, and if the boiler is tight, it would take about 
eight hours for the steam to drop from 125 pounds to 4o 
pounds by the steam gage, which, of course, refers to rais- 
ing steam on this particular boiler. 


FEED Pump 


Fig. 5 shows our double-acting feed pump, which doubt- 
less was a good efficient pump under normal conditions, 
but very much “wanting” when the observer took it in 
hand. “Erratic” in behavior would be a mild term to 
qualify its remissness. As it had to pump against 140 
pounds boiler pressure, the glands necessarily had to be 
fairly tight, but the pump would not work steadily and 
could be kept going only at a moderately quick speed, the 
result of which would be a rapid emptying of the hot well 
and a consequent racing of the pump, of course to the 
detriment of the boiler, as with the last few strokes air 
would be pumped in. 

Invariably this racing would occur at the most incon- 
venient time, such that the engineer could not perhaps 
get away from the operating levers. At the first oppor- 
tunity he would shut off steam and next wait his oppor- 
tunity to start it afresh. This unsteadiness in working 
was responsible for the thread wearing away in the joint 
of the plunger and piston rod marked J, so that it ulti- 
mately came adrift. Strange to say, the pump, although 
not working well previously, was not then thrown out of 
commission, as the two near side plungers were still oper- 
ating, the effect being to cause the off-side piston rod and 
near-side valve spindle to travel quicker, thereby causing 
the near-side plunger to do higher duty. 

On taking out the plunger I carefully calipered the 
same and found it had slightly worn where the packing 
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rubbed, but not enough to justify condemning same. On 
thinking it out, however, I gathered that it took but a very 
slight obstruction when pumping at full load to stop the 
pump, and the almost imperceptible ridge on the plunger 
was the cause of the packing at this point getting extra 
compression. Also some of the packing got wedged in, 
as it were, between the plunger and neck ring at the bot- 
tom of the stuffing box. The fact that the plungers were 
cast hollow with a plug at the end was the cause of one 
drawing in air and discharging it through a sand hole at 
the point O (see Fig. 6). 

I had the new plungers made solid and fixed up an auto- 
matic arrangement which regulated the speed of the pump 
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according to the quantity of water in the hot well by 
means of a bell crank lever having six adjusting holes, 
bolted on the steam regulating valve, one arm having a 
cord attachment passing over guide rollers to a float in the 
hot well, the other arm being weighted, which caused the 
valve to open to steam as the float rose, the float being 
slightly weighted to counteract the weight of lever and 
weight. The plaintive cry of the watchman at irregular 
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Fig. 7 


intervals calling upon the gods became now a thing of 
the past! 


Dynamo ENGINE 


One would expect having some regard to the various 
statements made in text-books as to the proper location 
of a dynamo, taking into consideration that it is essential 
to select some spot higher than the bottom engine roof 
platform, that plenty of air should circulate around the 
armature, that it should be in a dry place, and so forth, 
that at least some horse sense might be displayed in ar- 
ranging steam pipe. 

Just refer to Fig. 7 and you will see here an instance 
where a dynamo has filled the function of a veritable 
water trap. Note the levels of the winch piping and 
dynamo steam piping respectively. Here we have all the 
condensed water from the steam pipe gravitating back to 
the dynamo, the result being that as there was no drain on 
the engine valve chest, the piston valve rings, as well as 
the piston rings, broke on two occasions when getting up 
speed, and the electric light was put out at a critical time. 

As there was a short vertical length leading to point 4, 
I had a new length of piping shown in dotted lines carried 
to the engine cylinder. There has been no trouble since, 
as the steam is now dry—comparatively. 

STANLEY EVANS, 
Chief Engineer, Sir J. J., Ltd., No. ro. 
Wrens, 18, C 


The Failure of Evaporators 


On some of the latest battleships the United States 
Navy Department departed from its standard evaporator 
installation in an effort to secure compactness and extreme 
lightness coupled with high efficiency. A well-known, re- 
liable firm modified its standard commercial evaporator 
and produced an equipment that fulfilled the department’s 
requirements. 

The installation here discussed consisted of four hori- 
zontal multicoil evaporators, piped for double effect opera- 
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tion, with ample distiller capacity, necessary pumps, heat- 
ers, traps and separators. A capacity of 28,000 gallons 
of potable water per twenty-four hours was guaranteed. 
On a capacity installation test it was found that with coils 
and steam manifolds free from scale the guaranteed ca- 
pacity could be exceeded by 40 percent. No reliability or 
life test was run. 

In order to secure high efficiency the designers and 
manufacturers used thin-coiled tubes of pure copper, pro- 
vided a high steam pressure and velocity, and to secure 
lightness fined down the dome and shell plating and stiff- 
eners to a minimum. Very small water and steam spaces 
were provided for the guaranteed output. Each unit was 
originally fitted with a baffle ring at the junction of the 
dome with the shell, a horizontal curved baffle plate in the 
upper part of the shell, and four vertical baffle and circu- 
lation plates parallel and close to the coil elements. The 
bottom blow connection and pipe was 2-inch. 

The ship sailed from New York in April, having on 
board about 1,350 souls. The necessity of providing an 
ample supply of water for so large a number of men not 
yet trained to a seaman’s economy in the use of fresh 
water, coupled with the fact that the vessel’s machinery 
was new and untried, and the excessive makeup feed 
necessitated by numerous small leaks, made it necessary 
to operate the evaporators at maximum capacity on the 
run to Vera Cruz. 

After the first four days of the voyage the output of the 
evaporators fell off markedly. During the three remain- 
ing days of the passage the diminution in output was pro- 
gressive. When the vessel anchored the coils of the 
evaporators were withdrawn from the shells and it was 
found that the shells were filled to a depth of about eight- 
een inches with shale like salt, which had been cracked 
off the coils by blowing down, but which had not been 
forced out through the bottom blow, that the coils and 
manifolds were solidly incrusted with salt scale, and that 
the spaces in the spirals of the coils were filled solid with 
hard rock salt. 

Thereafter, in order to maintain an adequate output it 
was necessary to give the evaporators a double blow every 
four hours; to fill them to the top of the upper manifold 
with salt water and let them soak for four hours out of 
every twenty-four; to give them an extra blow before 
starting up, and to haul the coils and scale once a week. 
This frequent scaling involved much labor and resulted in 
destructive distortion of the coils. 

At the end of the third week after arrival at Vera Cruz, 
or within five weeks of total operation, one of the separa- 
tors on the vapor line from the first effect evaporator 
corroded entirely through. The separator was of seam- 
less drawn steel tubing one-half inch thick. The escaping 
vapor smelled strong of chlorine. 

From this date internal fittings, baffles, vapor lines, 
fresh water lines, valves and separators were constantly 
failing, due to persistent, excessively active corrosion. 
Soon the coils began to develop pinholes and to fail at 
their joints; this, notwithstanding the frequent scaling 
and the renewal of zincs in both water and steam space. 

At the end of about eight months of operation the ver- 
tical baffle and circulating plates were removed, hand holes 
were fitted through the lowest part of the front heads of 
the shells, and the pressure of the primary steam was re- 
duced from 280 pounds to 150 pounds. The salt scale 
that could not be blown through the bottom blow connec- 
tion was raked out through hand holes every other day. 
None of these changes had an appreciable effect in reduc- 
ing corrosion, nor did the installation of air cocks on the 
separators produce more than local benefit. 
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Finally, having renewed coils, in addition to several re- 
newals of fittings, dry pipes and baffles, the dome plating 
corroded through and the shell plating in the vapor space 
became greatly reduced in thickness; the l-frame stiff- 
eners were entirely corroded away. The evaporator 
failed completely after about fourteen months’ operation 
at high capacity. 

About 65 to 70 percent of the coils and 50 percent of 
the manifolds are in the vapor space. Both water and 
vapor space are restricted. The evaporators were oper- 
ated at high capacity. The water in the shells was con- 
stantly super-saturated with salts due to the accumulated 
salt scale that broke away from the coils in blowing 
down, but which lodged and remained in the bottom of 
the shells. 

A chemical analysis of the deposit taken from upper 
manifold, made by Dr. J. P. Millwood, chemist, United 
States Navy, gave the following results: 


Percent 
WMassacsirrin (MIE) 5o0000000000000000000000 3.02 
Galeiuma (Ga) raat: Sanscck eee se Coe or eat eae 1.38 
Copper Cu) paces. ooaadtoc saoeeRe one 0.89 
ZANE {GZ vencie stow erect ae OCR ee oles 0.33 
Tron iG@hie) Sicirted sce ear ae Poco care 0.23 
iMikalties (NG, aval 1K) cosccovc000000000000 eare 
Silica’ s(SiO) eye ee eee ane 9.5 
ChiorinexGGl\s eek eee ELE ere 21.37 
Sulphate: ((SOa) Ee coneee more aeeeRe ene 8.15 
Loss on drying at 105 degrees C.......... 49.5 


IRENE MOSS Od WEFAN. o5000000cb 00000 K0 4.6 

“Tt is faintly alkaline in reaction, and treated with water 
only chlorides and sulphates of alkalies, magnesium and 
calcium are soluble. 

“The sample contains water and sodium chloride chiefly, 
with calcium sulphate, magnesium sulphate, magnesium 
chloride and basic compounds of magnesium, copper, zinc 
and iron.” 

From an examination of Dr. Millwood’s repert it is be- 
lieved that the failure of the evaporator plant is due to 
the generation of large quantities of hydrochloric acid and 
nascent chlorine 

It is believed that the quantities of these active gases 
are due to the large coil and manifold heating surface in 
the vapor space, to the rate at which the evaporators had 
to be operated in order to supply the ship with the neces- 
sary quantity of water, and to the fact that, immediately 
after blowing down, a large percentage of the salt scale 
that cracked off the coils found lodgment in the water 
space of the shell (owing to the inability to blow it over- 
board through the bottom blow pipe), thus effectually re- 
ducing the volume of water in the evaporator and tending 
to super-saturate sea water with the various salts con- 
tained therein. 

In this connection the following excerpts are quoted 
from an article on “The Corrosion of Distilling Condenser 
tines,” ly VGA Gl Ie cbibi, 18, Se, A. Wil I, 18, 1 ASSOC, 
R. S. M. (Admiralty Chemist), which gives the methods 
of determining the amount of hydrochloric acid given off, 
together with a discussion of its injurious effects. 

He says: “Under these conditions (conditions very 
similar to those described in this history of evaporator 
failure) the magnesium chloride present is decomposed, 
hydrochloric acid is evolved with the steam, and a 
strongly alkaline incrustation and also an alkaline brine 
are formed. ... From the results given above, however, 
it is apparent that the rate at which an evaporator is 
worked or, in other words, the temperature of the primary 
steam, caused the amount of copper in the distilled water 
and therefore of the hydrochloric acid formed in the 
evaporator, to vary. The more the evaporator is pressed, 
the greater the amount of hydrochloric acid formed in a 
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given time. There is, further, some evidence to show that 
the evolution of hydrochloric acid from the salts in sea 
water may not only be caused by the heating of the saline 
incrustation on the heated steam coils, but that this acid 
may also, but to a much smaller extent, be given off from 
the incrustations formed on the lower sides of the evapor- 
ator shell, and also possibly even from the brine itself, and 
in a given form of evaporator the formation of free hy- 
drochloric acid is favored by the high temperature of the 
primary steam coils and the strong concentration of the 
brine. To obtain the least quantity of hydrochloric acid 
from a given evaporator, it is therefore necessary to avoid 
too great a concentration of the brine by suitable adjust- 
ment of the sea-water feed and brine cocks, and also, and 
most effectively, to reduce the rate of evaporation as 
much as possible. Both of these methods of remedying 
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Improved Type of Marine Boiler 

The type of marine boiler shown in the illustration was 
designed to obtain better circulation, thereby increasing 
the amount of steam produced, or, in other words, the com- 
mercial horsepower, as compared with a boiler the same 
size but of the usual design. 

The change made which was to accomplish this was to 
place a tube sheet in the rear end of the furnace and con- 
nect the furnace with the combustion chamber by 4-inch 
tubes. It was figured that this would set up a more rapid 
circulation than was possible by the usual method of at- 
taching the furnace to the combustion chamber. 

The test made was short and simply to determine what 
the boiler would do under unfavorable conditions. The 
shell was not insulated, the feed water very low in tem- 
perature and the coal as poor a grade of slack as could 
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Day Back Marine Boiler, with Tubes Between Furnace and Combustion Chamber 


the trouble are, however, faulty, for they both tend to 
render the evaporator inefficient. The best remedy is to 
only use evaporators with drowned steam coils.” 

From the above it appears that the experiences of the 
British Admiralty and of the United States Navy are very 
similar. It seems certain that in view of its experience 
the navy will revert to its former practice of installing 
evaporators of a drowned-tube type, of a more rugged 
construction, with a view to securing maximum reliability 
and life of operation rather than of securing the last frac- 
tion of economy. In these later evaporators the domes, 
coils and steam manifolds will be of composition. The 
first effect traps will be omitted, an auxiliary evaporator 
feed water heater will be installed to take care of drains 
from the first effect coils. By utilizing this heat from the 
coils to heat the feed, and by connecting the auxiliary ex- 
haust to the first effect coils, so that the evaporators may 
be operated under low output conditions (in pert or dur- 
ing overhaul periods) without using live steam, it is con- 
fidently believed the economy of the drowned-tube (or 
nearly drowned) will closely approximate that of the type 
here discussed. W. B. Tarpy, 
U.S. S. New Vork. Lieutenant Commander, U. S. N. 


KEEL OF THE CALIFORNIA Latp.—The keel of the 32,000- 
ton battleship California was laid at the Navy Yard, 
Brooklyn, N. Y., on October 14. 


be imagined. It was figured that if the boiler would give 
the rated capacity under the most adverse conditions, it 
would be safe to assume that the performance under bet- 
ter conditions would be highly satisfactory. As the test 
was to determine the capacity of the boiler, or how closely 
the actual horsepower would agree with the designed 
horsepower, only such data were taken as would be of 
use in figuring the commercial horsepower, and these data 
were recorded with the greatest of care. 

The boiler was set up in the shop, the stack projecting 
through the roof. During the test it was aimed to keep 
the pressure as near 100 pounds gage as possible, the safety 
valve being set for that pressure. The steam generated by 
the boiler did not perform any useful work, but was al- 
lowed to pass out through the boiler stop-valve into a pipe 
line placed alongside the smokestack and into the atmos- 
phere. The feed water was carefully weighed by means 
of a barrel placed on a scale; from this barrel the water 
was allowed to run into a tank placed alongside the boiler. 
From this tank the feed water was picked up by an injector 
operated by steam from the test boiler and fed into the 
boiler. A thermometer was placed in this tank and the 
temperature of the feed water recorded every five min- 
utes during the test. 

On starting the test the height of the water in the boiler 
was marked by tying a string on the water gage glass; 
the test was stopped with the water at exactly the same 
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level as in starting. The condition at the start of the 
test was carefully noted and the test was stopped with the 
fire in the same condition that it was in starting, as nearly 
as could be judged. Natural draft was used, the stack 
being 40 feet high and 18 inches in diameter. 


SUMMARY OF TEST 


Dirationnofatestemeenee eee eee orien I hr. 34 m. 35 Ss. 
Gratessuitacce epee Ceee reece cece: 85/9 square feet 
Heating Surface: 
ENIPREKEO CROWD 6 0000000000000600000000000000 21 square feet 
19 4-inch tubes 12 inches long.............. 18.62 square feet 
41 3-inch tubes 6 feet 8 inches long........ 199.52 square feet 
Back tube sheet (effective)................. 3.65 square feet 
AL@iall lNVEABINE? GUIPIEVES. oo0000000000000000¢ 242.79 square feet 
Ratio melee Sreen GaiSh ancien e nena bionioe “ieee eser Gikerns 28.30 
Average steam pressure by gage.............---- 95.05 pounds 
Average steam pressure, absolute............... 109.75 pounds 
Average temperature of feed water...........-. 45 degrees F. 
Total water fed to boiler during test............. 1,845 pounds 
Total water fed to boiler per hour.............. 1,165 pounds 
Ojralhiny OF GUA, MAKE Mic cococccooccs000000000 0000000000 07 
Water evaporated per hour, corrected for quality.1,130 pounds 
(H —t-+ 32) 
Factor of evaporation, ————— = 1.212. 
966.1 
Where H = total heat of steam at 109.75 pounds absolute = 
1,183.9. 
t= average temperature of feed = 45 degrees F. 
Water evaporated from and at 212 degrees F. = 1,130 X 1.212 


= 1,369.56 pounds. 

The evaporation of 34.5 pounds of water from and at 
212 degrees F. is considered equal to one boiler horse- 
power by the Committee of Boiler Tests of the American 
Society of Mechanical Engineers. Hence the horsepower 
developed equals 

1,369.56 
—— = 39.7. 
34-5 
The builders had rated this boiler at 30 horsepower. 


Hence the percentage of rated capacity actually developed. 


was 


39.7 X 100 
= 198 1/3} DOTECIMNE, 


30 
or 32 1/3 percent above its rating. 

As the builder in rating this boiler had used the stand- 
ards of heating surface and grate surface which would 
ordinarily have been used for the usual type of marine 
boiler, and had never obtained such a high percentage 
above the designed rating, the excess was atributed to the 
only point of difference between the two types, namely, 
the 4-inch tubes connecting the furnace with the combus- 
tion chamber. 


St. Louis, Mo. Artuur C. MEYERS. 


Lubrication Troubles 

On a 20,000 horsepower reciprocating engine installa- 
tion, fitttd with forced feed, a straight mineral oil was in 
use. The oil gave a test viscosity of 750 at 100 degrees F., 
cold test 5 degrees F., and being a straight mineral oil 
neither mixed nor saponified with water. The oil was in 
use for some months, giving excellent results—when sud- 
denly trouble broke loose in the entire system. A thor- 
ough investigation failing to reveal any extraordinary cir- 
cumstances that should lead to the oil failing to function 
properly, a sample of the oil was removed and carefully 
examined in the sunlight. It was evident that water was 
present, but after several days there was indication of 
settling. 

The sample was then sent to a laboratory for testing. 
Here it was treated with gasoline (petrol), removing all 
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the water from the oil and afterward reclaiming the oil. 
The reclaimed oil had a slightly burnt odor, with an indi- 
cation of blown rapeseed. Upon mixing with water, it 
made the characteristic emulsion formed by mineral and 
blown rapeseed oils. It was quite evident that the original 
sample was a complete emulsion, caused by the mixing of 
the straight mineral oil with a compound oil. 


The thrust bearings not being on the forced feed system, 
a compound oil made to saponify with water was in use 
here, and the layout of the oiling system was such that the . 
probability of the two oils becoming mixed was so remote 
as to make it an impossibility. The forced feed system 
delivered to an enclosed crank pit. This crank pit was 
built so that it sloped forward, thus causing the oil to flow 
to a well fitted with two strainers—from which point the 
pumps picked it up and delivered it to the supply tank. 
The thrust bearing was well abaft the after end of the 
crank pit and about 1% feet higher. The thrust was en- 
closed in an oil-tight box, open only at the top, and fitted 
with water-cooling coils, being in itself a separate system. 

Further investigation showed that only the straight min- 
eral oil had been put into the supply tank. This elimi- 
nated everything except the hand feed oil reservoirs, and 
it was here that the cause was located. It so happened 
that just before the trouble developed the ship was run- 
ning at full power for some hours. At high speeds the 
valve gears require a generous oil supply, and during the 
full power period it was necessary to refill the oil reser- 
voirs more frequently than usual. The usual supply was 
exhausted and the oilers went to the storeroom for more 
oil. ‘Customarily the officer of the watch supervises the 
issuance of all oil, but under the existing conditions his 
other duties were predominant and he was unable to be 
present. : 


The compound oil, for use in the thrusts, was stored in 
5-gallon tins, these tins being plainly marked so as to 
designate the oil. This particular oil was designated by 
its trade name and listed for the following uses: lubrica- 
tion of reciprocating main engines and auxiliaries where 
oiling is done by hand, through wick feed or drop oilers. 
From all appearances this was the oil to use, so the work- 
ing tank was filled with this oil, and from then on there 
was a constant flow of compound oil into the crank pits. 
Up to the time the trouble was discovered the total was in 
the vicinity of 50 gallons. However, this 50 gallons, about 
12% percent, resulted in a week of work and worry, as it 
was necessary to remove the 400 gallons in use, clean out 
the system and supply 400 gallons of new oil. The con- 
taminated oil was stored for general and auxiliary use in 
the future, thus preventing a total loss. 


The incident related above is only one of the many ways 
in which oils may become mixed. Oil is often received in 
5-gallon tins, and there is every possibility that, in a large 
consignment, a few tins of strange oil may stray in, al- 
though the distributors take every precaution to prevent 
this. One safeguard is to obtain from the dealer, which 
he will gladly supply, a small sample case containing sam- 
ple bottles of each oil that you have in use. Then, when 
supplying oil to the system, it is but a few minutes’ work to 
remove a sample and compare its odor, color and general 
characteristics with the standard sample, thus removing 
all doubt as to the oil being O. K. 

The writer has gone into considerable detail in discuss- 
ing this matter, hoping to illustrate the necessity of detail 
in the management of oil, and especially as regards the 
ill effects of, mixing, as illustrated in this case. It is hoped 
that this experience may be of value to others in the matter 
of saving themselves time, work, worry and money. D. 


Questions and Answers for Marine Engineers 


Inquiries of General Interest Regarding Marine Engineer= 
ing and Shipbuilding will be Answered in this Department 


CONDUCTED BY H. A. EVERETT * 


This department is maintained for the service of prac- 
tical marine engineers, draftsmen and shipbuilders. All 
inquiries should bear the name and address of the writer. 
Anonymous communications will not be considered. The 
identity of the writer, however, will not be disclosed un- 
less the editor is given permission to do so. Indicator 
cards taken from marine engines will be carefully ana- 
lyzed, the defects pointed out, and the horsepower calcu- 
lated, provided complete data are sent with the cards. 


Compressive Strength of Metals 


Q.—Why is the compressive strength of metals not given in the Tables 
of Strength? I see the tensile strength is always given but the tables 
have many blank spaces under the columns headed compressive sieeoern: 

Sb Sb 


A.—The compressive strength for most metals is of less 
importance and is always much greater in magnitude. 
This, coupled with the difficulty of obtaining good deter- 
minations of it, probably accounts for its less frequent 
quotation. 


Calculations for Thrust 


QO.—(1) With a 120 horsepower oil engine running at 450 revolutions 
per minute and driving a boat at 20 miles per hour, what would be the 
approximate thrust in pounds upon the thrust collars? 

(2) How is thrust calculated? 


GBRSC: 
A.—(1) About 1,670 pounds. 


(2) Assuming that the 120 horsepower is brake horse- 
power and that the propeller efficiency is about 60 percent, 
which is reasonable for this type of propeller, there would 
be performed every minute 120 X 0.6 X 33,000 = 2,376,000 
foot pounds of effective work. This moves the boat 
through a distance of 20 X 5,280 = 60 = 1,427 feet, so 
that if we have a force such that it produces 2,376,000 foot 
pounds of work in moving through 1,427 feet, the force is 
2,370,000 — 1,427 = 1,165 pounds, which is the total thrust 
on the thrust block. 


Energy and Work 


O.—Is energy the equivalent of work? Frequently I have noticed 
that the results of calculations of one or the other seem to be used 
interchangeably and I have not been able to reconcile the two. Work 
is force times distance, and energy (kinetic) is usually given as % MI/72 


A.—Energy is defined by the Encyclopedia Britannica as 
accumulated mechanical work. All kinds of energy are 
ultimately measured in terms of work. A body projected 
vertically upward (neglecting air resistance) will go to a 
height equal to 


2g 
Therefore the work done when the body is at the top of 
its movement is 
W VY? 
== 0K 


g 2g 2g 


MV? 


= kinetic energy. 


Heel Pieces 


Q.—What are frame butt straps or heel pieces? Where are they fitted 
‘and why are they not used or fitted at the ends of a vessel? (Cy Ib, 


A.—Lloyds rules for single bottom type construction re- 
quire that “when frames are butted on the keel they are 


* Professor of Marine Engineering, Post Graduate Department, United 
‘States Naval Academy, Annapolis, Md. 


to have not less than 3-foot lengths of corresponding angle 
bars, fitted back to back, to cover and support the butts 
and be attached to the plating for at least three-fourths of 
the vessel’s length amidship. Similar pieces of angle bar 
are to be fitted, if the frames are butted elsewhere.’ These 
are called heel-bars. At the extreme ends of the vessel 
the lower parts of the frames opposite to each other are 
lapped and riveted together; so no heel bars are needed, as 
there is no end butt with its attendant discontinuity of 
strength. 


Coefficient of Moment of Inertia of Load Waterline 


O.—Please define the following expressions relating to a vessel’s sta- 
bility and give applications of same: Coefficient of moment of inertia at 
load waterline and coefficient of center of buoyancy above base. Please 
recommend some good text-book covering stability calculations, etc., of 
vessels. Ibe ‘It, 1D), 


—Neither of these expressions are common in this 
country and their exact meaning is problematical. The 
coefficient of moment of inertia of load waterline is prob- 
ably the fraction which the moment of inertia of the 
actual load waterline is of the moment of inertia of the 
surrounding rectangle. I = clb’ 

where / = moment of inertia of load waterline 

c = coefficient - 

1 = length of load waterline 

b = beam of load waterline 
The coefficient of C. B. above base is probably the frac- 
tion of the draft that the C. B. is above the base. 

C. B. above base = ¢ d. 

c = coefficient. 

d = draft. 

Stability calculations are well covered in most standard 
text-books on ‘Theoretical Naval Architecture,” such as 
Peabody’s, Biles’, White’s or Attwood’s; this last * is the 
least expensive and is excellent. 


* Theoretical Naval Architecture. By E. L. Attwood 


Solid Steel vs. Wire Wound Guns 


Q.—() What are the advantages and disadvantages of a solid steel 
and wire-wound gun of big caliber? I have read so many different opin- 
ions on this point I am anxious to know the correct facts. 

(2) What are the advantages and disadvantages of a gun composed 
of an inner tube whose exterior diameter is decreased towards the muzzle 
due to a slight taper, roand which is an outer tube continuous over the 
whole length and into which the inner tube is adjusted, after which 
comes the wire, etc., as compared with a gun composed of an inner 
tube, over which come different tubes which are shrunk on, and then the 
wire, etc. Co 


A.—(1) In the wire-wound gun the wire is wound in 
layers around an inner tube of steel. Each layer is wound 
with a different tension of the wire, and each exerts a 
compression on the layers which are inside of it. The 
result is that, when completed, the outer layers are in ex- 
tension, gradually diminishing to the inner layers, which 
are in compression, all within the elastic limit. As wire 
can be made of enormous strength (as much as 200,000 
pounds per square inch tensile strength), this type of gun 
is the strongest for the same weight of any yet developed. 

No wire-wound guns are in use in the United States 
Navy. The British Navy uses them extensively, but they 
are now building built-up guns. The United States Army 
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uses wire-wound guns to a considerable extent, one reason 
for their use being their relative cheapness. The wire can 
be bought, at the present time, for about nine cents (0/4) 
per pound, whereas the forgings cost about thirty cents 
(1/3) per pound. The great disadvantage of the wire- 
wound gun is its insufficient longitudinal strength. This 
defect has never been fully overcome, and in large guns 
the prevention of “droop” is apt to become the dominat- 
ing factor in the design. 

(2) The answer to the second question is too involved 
and technical to be properly answered in this column. I 
would suggest that it be referred to some ordnance expert 
or publication. 


Motive Power for Submerged Operation 
of Submarines 
Q.—Will you please tell me if there is any good reason why internal 


combustion engines cannot be used for submerged operation of sub- 
marines, if compressed air or oxygen were carried compressed to small 
volume in steel flasks. I suppose there is some good reason or else the 
duplication of power plants would not be made. Also I should greatly 
appreciate it if you could, without taking up too much time or space, 
give a brief outline of the recent arrangement in the French submarines 
which permits them to use, as I understand it, their regular steomucDe ine 


propelling unit when submerged. 

A.—A storage of air or oxygen in sufficient quantities 
to permit under water operation for any reasonable length 
of time requires excessive weight and space, and, further, 
the discharge of the products of combustion is apt to lead 
to the detection of the boat. The French plan, as pro- 


posed by M. de Equeville,* is to use an ordinary boiler — 


with oil fuel and a steam engine on the surface, but when 
submerged the exhaust steam is led to a concentrated so- 
lution of sodium hydrate, which absorbs the steam. This 
absorption is chemical and there is much heat evolved, 
and it serves as the heating unit in a secondary “soda” 
boiler. This process continues till the soda solution is 
saturated when the boat must come to the surface. On 
the surface steam is again obtained from the primary 
boiler, the soda solution may again be concentrated by 
evaporation of the water which it has absorbed, and the 
boat is ready for another submerged run. This plan offers 
the advantages that there is no change of propelling 
motor, the same engine being used under water as on the 
surface, and there are no products of combustion. The 
machinery can be forced without difficulty and relatively 
high power obtained both in light and submerged condi- 
tion. No electric motor is needed. On the other hand, the 
system requires the addition of special soda boilers and a 
hot water reservoir; the plant occupies so much space 
that the available weight cannot be fully utilized; the cen- 
ter of gravity of the machinery is high and requires extra 
ballast to be carried; the radius of action on the surface 
is necessarily smaller than with an explosion motor; there 
is likely to be a strong corrosion of the boiler due to the 
soda, and isolation for heat will probably cause difficulties. 
The soda boiler installation appears, nevertheless, more 
promising than other power plants so far proposed for this 
purpose. 


* See article on “Submarines,” by G W. Hovgaard. Science Con- 


spectus, 1915. 


Repairs to Piston Ring 


O.—What would be the best thing to do if the high:pressutes piston 


pd 


ring of a compound engine broke at sea? 

A—In the case of Ramsbottom rings, if broken in only 
two or three pieces, the best thing to do would be to con- 
tinue to use the rings. If, however, they were broken 
into a greater number of pieces, holes should be bored in 
the ends and dowel pieces inserted. If the rings are badly 
worn, a piece of asbestos tape could be wrapped around 
the bottom of the groove to hold up the ring and prevent 
its breaking. In the case of a deep, flat ring, a plate can 
be attached to the inside in the form of a patch. 
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Some Results from the Working of 
Steel Plate 


Fig. I is a photograph of a portion of a large plate of 
open hearth steel from a well-known maker. The plate 
was 80% inches wide, 105 inches long and 1 inch thick. 
It was punched with four groups of Io holes each, ar- 
ranged so that there was a group of holes near either end 
of each long edge, one group showing in the photograph. 
These holes were I inch in diameter and were pitched 3 
inches apart. After the completion of the punching oper- 
ation, a 24-inch flange was turned along each of the short 
edges, and a portion of one of these flanges is also shown 


Fig. |—Cracked |-Inch Plate 


in the illustration. A close study of the picture will dis- 
close the line of heating back of the turn of the flange, 
and will show that it did not extend very far back into the 
plate. The flanging was completed at just about six o’clock 
in the evening, and so the plate was set aside over night. 
In the morning, when the workmen started to resume 
operations on this particular job it was discovered that 
during the interval a crack had developed, as is shown in 
our view. This crack extended from the third rivet hole, 
which was 12 inches back from the turn of the flange, 34 
inches into the plate, terminating at a point 22 inches back 
from the flange. The crack stood open at the plate edge 
about % inch, and the portions of the plate were sprung 
so that the two edges of the crack were separated about 
Y% inch in a direction perpendicuJar to the surface of the 
plate. The plate appeared and worked like good, soft ma- 
terial. The buttons punched from the holes stood up well 
when they were hammered down flat. 

Several possible causes for such a behavior suggest 
themselves, but in the absence of information which could 
only be arrived at by a careful microscopic and chemical 
study of the material in the neighborhood of the failure, 
we hesitate to pronounce an opinion, preferring to leave 
the matter open to the discussion of those interested.— 
The Locomotive of the Hartford Steam Boiler Inspection 
and Insurance Company. 


Marine Articles in the Engineering Press 


New Steam and Motor Ships of Special Types Described— 
Method of Tabulating and Plotting Engineering Calculations 


An Ice-Breaking Train Ferry Steamer—The twelfth 
ice-breaking steamer to be built by Armstrong, Whitworth 
& Company, Ltd., of Walker-on-Tyne, is the Prince Ed- 
ward Island, 285 feet long between perpendiculars, 52 
feet molded depth and a mean draft of 18 feet, with a total 
load of 650 tons of cars and coal. The vessel is designed 
to transport trains across the Straits of Northumberland 
in Canada, a distance of some 9 miles. The chief condi- 
dition called for in a ship that is to act as an ice-breaker 
is material strength. In this case the strength is obtained 
by very close and massive frames spaced only 12 inches 
apart throughout the length of the ship. Amidships they 
extend downwards from the main deck to just above the 
tanks, while at the ends they go completely around. 
Three heavy stringers are carried, all fore-and-aft, the 
upper one merging into a complete deck beyond the engine 
rooms. The plating for about 6 feet above and below the 
waterline is I inch thick and is flush throughout with an 
internal seam strap, over which the frames are joggled. 
The stem and stern frames are heavy steel castings into 
which the plating is rabbetted, the stern proper being 9 
inches by 3 inches in section. On the waterline the angle 
of the plating is not vertical to the water plane, but flares 
at an angle of between 20 and 30 degrees, so that the 
pressure of the ice tends to lift the hull bodily up instead 
of crushing it. The section of the ship is such that the 
vessel will have a tendency to roll, which is of consider- 
able advantage in an ice-breaker. The main deck forms 
the platform for the rails and is entirely open aft, the ship 
being backed into a dock and, when made fast, a draw- 
bridge is lowered on to the down-curve stern and butts 
against the end of the rail deck. A full load of cars im- 
merses the ship about 18 inches. The arrangements for 
bunkering the ship are such that coal cars are run down 
the rails and discharge their hoppers direct down through 
big doors between the rails into the cross bunkers. Very 
comfortable and spacious passenger quarters are provided 
on an upper promenade deck, with dining room, lounge, 
smoking room, etc. The propelling machinery is excep- 
tionally strong. The propellers are of the sectional type 
with blades of nickel steel of very strong section and 
stubby form. A good supply of spare blades is carried on 
board. Twin screws are provided aft, and, in addition, a 
propeller is fitted forward to draw away the water from 
under ice ahead and also to aid in berthing the vessel in 
a dock chocked with ice. The main engines driving the 
twin screws give a total of 5,000 indicated horsepower at 
110 revolutions per minute with cylinders 23%, 372 and 
60 inches diameter by 39 inches stroke, while the forward 
set gives 2,000 indicated horsepower at 125 revolutions per 
minute with cylinders 21, 33% and 54 inches diameter by 
36 inches stroke. Steam is supplied at 180 pounds pres- 
sure by three single-ended three-furnace boilers, fitted 
with Howden’s forced draft. Special features developed 
by Armstrong, Whitworth & Co., Ltd., have been incor- 
porated in the machinery arrangement, details of which 
are withheld. One device is an arrangement for keeping 
the water inlets to the circulating pumps clear of ice. 
Also arrangements are made for the application of heat 
to the ice surrounding the ship. Furthermore, provision 
is made to prevent the action of sand in wearing the stern 
glands when working in shallow waters. 8 illustrations. 
3,600 words.—The Engineer, July 16. 


Calculating Tables for Shipbuilding and Marine Engi- 
neering.—The article deals with the practice of represent- 
ing the results of calculations with formulas in the form 
of tables and diagrams. It is pointed out that it is pos- 
sible to introduce successively new values of one factor in 
a formula and present the subsequent result in the form 
of a curve or straight line over a system of ordinates, or 
even in a simple table with parallel columns. A method 
is also shown by which it is possible to correlate graphic- 
ally three, or even more, factors or functions by setting 
them off on parallel bases and to connect the related points 
by lines. The author has found the method convenient 
for rapid determination of admiralty coefficients of speed, 
of the French midship section coefficients of speed, of di- 
ameter of propellers, of mean effective pressures of steam 
condensing and exhausting engines and of safety valve 
springs; further, have they proved themselves useful for 
the horsepower formula of Afonasieff, the calculation of 
propeller slip, the helicoidal area of propeller blades, the 
indicated horsepower of steam engines or other calcula- 
tions in any field of engineering. 25 illustrations. 3,000 
words.—Schiffbau, August 25. 


The Schoolship Grandduke Fredrich August—A_ de- 
scription is given of the third schoolship of the German 
Schoolship Association, of the above name in honor of 
its honorary president, launched January 14, 1914, and 
accepted and placed in service April 30. She serves, like 
her predecessors, solely for the training of boys for sub- 
sequent employment as sailors on board steamers and of 
a limited number of cooks. The ship is stated to be built 
in accordance with the highest requirements of the Ger- 
manic Lloyd, of the dimensions: 243 feet 4 inches by 42 
feet by 24 feet 5 inches by 17 feet mean draft, with 1,695 
tons gross and 747 tons net and a displacement of 2,363 
tons. A Diesel engine of 400 horsepower at 165 revolu- 
tions per minute can drive the ship at 8 knots speed. The 
crew, including officers, numbers 271, of which 200 are 
boys. The ship, in the customary shape of sail ships with 
clipper bow and elliptical stern, is rigged as a bark with 
double topsails. The lower masts and principal yards are 
of steel and the rigging of wire or manila rope, to serve 
a sail area of 22,000 square feet in a double set of sails. 
The hull is constructed of steel, which is also employed for 
large parts of the decks under the wood. Six watertight 
bulkheads without doors divide the ship. Aft are the 
staterooms and office of the captain and the officers in 
compartments I and II. Number III is given to the en- 
gine and machinery, while IV and V are quarters for the 
boys, provision being made for 240 of them; the holds be- 
low are used for storing provisions and stores. A donkey 
boiler with bunker is also placed in compartment V. Com- 
partment VI is devoted to quarters for petty officers above 
and to storerooms below. In compartment VII is a special 
fireproof paint room. Ballast is provided by 400 tons 
stone and 100 tons pig iron. Careful provision is made for 
fire mains, sanitary arrangements, bilge pumping, electric 
light and storage battery, 9 boats with capacity for 272 
men, anchors, chains and wireless telegraphy. The ma- 
chinery plant comprises a main engine of four-cylinder, 
two-cycle Diesel type, with scavenging through exhaust 
slots and three-stage air compressor and cooling pumps 
attached to the main engine. An auxiliary compressor is 
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driven by an independent two-cylinder, four-cycle Diesel 
engine with fire pump attached. Fuel is carried in three 
tanks of about 80 tons capacity. The propeller can be un- 
coupled for sailing. A small machine shop with necessary 
tools serves for necessary repairs. 17 illustrations. 4,100 
words.—Zettschrift des Vereines Deutscher Ingenieure, 
August 7. 


The Motorship, Pacific—The great strides that have 
been made in the construction of motorships are shown 
by the record of the firm of Burmeister & Wain in Copen- 
hagen, who had built until the beginning of this year four- 
teen ships, each from 6,550 tons to 9,700 tons cargo ca- 
pacity, with horsepowers each from 2,000 to 4,000, and 
who have under construction twenty-three further ships, 
all with four-cycle Diesel engines, with which the firm has 
had remarkably fine experience. The Pacific had her of- 
ficial trial trip in December last and was immediately 
placed in service for South American trade. She is 366 
feet by 51 feet 7 inches by 23 feet 3 inches draft, with a 
cargo capacity of 6,550 tons. The arrangement shows the 
engine room well aft, but still keeping a small cargo hold 
aft of it, otherwise the arrangement follows that of the 
average freighter. The machinery installation comprises 
two six-cylinder reversible four-cycle main Diesel engines 
of 21% inches bore by 2834 inches stroke each, which can 
furnish collectively about 2,000 horsepower. The engines 
are inclosed and fitted with pressure oiling, mixing of 
cylinder and lubricating oil being prevented by a stuffing- 
box below the single-acting, open-ended cylinder. The 
valve gear is reversible by sliding the cam shaft and sub- 
stituting a special set of cams for reversing. Each cyl- 
inder has its own fuel pump, which draws from day set- 
tling tanks of twelve-hour capacity. The auxiliaries com- 
prise two four-cycle Diesel engines of about 200 horse- 
power at 225 revolutions per minute, driving each a dy- 
namo and a compressor for air of 300 to 375 pounds pres- 
sure, stored in two reservoirs for starting purposes. Each 
main engine has a high stage compressor taking 300 
pounds air and compressing to 880 pounds. All pumps are 
driven electrically, five centrifugals and two reciprocat- 
ing. All winches are driven electrically, with 220 volt 
current, which by a rotary transformer is reduced to 110 
volts for the lighting. Emergency or night lighting at 
TIO volts is furnished by a little two-cycle crude oil en- 
gine, which can give current also to a small high-pressure 
air compressor for the emergency of a total loss of all air. 
Heating is provided by a small oil-fired donkey boiler. 
The exhaust lines have double muffling, one at each engine 
and one in a deck house above with branches to the masts. 
The total weight of the machinery plant is given as 440 
tons. The engine room is 40 feet long, about 26% feet 
shorter than a steam engine room would be. Fuel econ- 
omy in carriage is an advantage, as a round trip of three 
months to South America can be made with 700 tons oil 
instead of 1,700 tons coal with a cargo increase of 1,000 
tons. The trials showed 11.41 knots at 2,033 horsepower 
at 153 revolutions per minute at a fuel consumption of 
.679 pound oil per horsepower hour. 10 illustrations. 
1,700 words.—Zeitschrift des Vereines Deutscher Inge- 
mieure, August 21. 


The First Year at Panama.—By Winthrop L. Marvin. 
All told the net canal tonnage on which tolls are based on 
vessels traversing the Panama Canal during the twelve 
months ending July 31, 1915, was 4,404,364, of which by 
far the greatest single element was the wholly American 
coast-to-coast tonnage of 1,416,294. In addition to this 
coastwise fleet, other American cargo vessels made a cer- 
tain number of foreign voyages, particularly in the trade 
to and from the west coast of South America, where they 


INTERNATIONAL MARINE ENGINEERING 


NovEMBER, IQI5 


were employed because of war effects on European ton- 
nage. Throughout the Government fiscal year, ending 
June 30, 1915, the tolls paid at Panama by the ships of all 
nationalities in all trades amounted to $4,343,383 (£892,- 
500), while the actual cost of operation for the same pe- 
riod was $4,112,550 (£844,000), so that, making no allow- 
ance for interest on the capital invested, depreciation, etc., 
the canal was superficially self-sustaining. The Panama 
Canal has entered directly into the calculations of every 
merchant who has built an ocean-going ship in the past 
three or four years on the Atlantic or Pacific coast of the 
United States, and the same influence has been potent on 
the Great Lakes. No single cause has done so much in 
this generation to add first-class steel steamers of an 
ocean type fit for auxiliary naval use to the American 
merchant marine. Prominent among the American steam- 
ship companies building vessels for Panama Canal trade 
are the American-Hawaiian Steamship Company, W. R. 
Grace & Co. and the Luckenbach Company. Attention is 
called, however, to the fact that there is not one American 
steamship service that goes through the canal and out 
upon the Pacific to South America, Australasia or the 
Orient. Only an occasional ship bound on a single voy- 
age traverses the canal in international commerce. The 
reason why not a single American steamship has been, or 
is being, built for Panama-Pacific international commerce 
is simply a matter of wages and tolls for the operation of 
the ships through the canal. The steamship lines of other 
countries are so thoroughly subsidized by their own gov- 
ernments that the handicap of tolls and wages for the 
crew is reduced to a minimum and under the present con- 
ditions makes direct competition of American ships for 
this trade practically impossible. 3 illustrations. 2,200 
words.—The American Review of Reviews, September. 


The Turbine Installation on Torpedo Boats of the New 
Spanish Navy.—This article supplements a previous ar- 
ticle published on May 1, 1914, in which a description was 
given of the first series of torpedo boats built for the new 
Spanish navy in which the machinery consisted of a three- 
shaft arrangement driven by turbines arranged three in 
series, the high-pressure and intermediate turbines driving 
respectively the starboard and port shafts, while the low- 
pressure turbine operated the center shaft. In the second 
series of torpedo boats, with which this article deals, the 
vessels correspond exactly in dimensions, armament and 
general features with those of the first series, but the 
machinery consists of a twin-screw arrangement, the tur- 
bines being of the Parsons impulse and reaction type con- 
structed by the Cartagena Arsenal by the Sociedad Es- 
pafiola de Construccion Naval. The high-pressure ahead 
turbine drives the port shaft and has at its forward end 
an impulse wheel to deal with the high-pressure steam. 
The low-pressure turbine drives the starboard shaft. The 
astern turbines are incorporated in the aft end of the high- 
pressure and low-pressure ahead turbines, both having 
both impulse and reaction blading. In both series of boats 
the total weight of all machinery was 75 tons and the 
space occupied by the machinery was the same. The 
diameter of the propellers on the second series of boats 
was 3 feet 71% inches and the pitch 3 feet 2% inches. 
The designed speed of the boats was 26 knots with the tur- 
bines developing 3,750 horsepower. On the trials of the 
first boat of the first series a speed of 27.297 knots was 
realized. It is expected that the twin screw vessels will 
do as wellas the triple screw boats. 21 illustrations. 1,200 
words.—Engineering, October I. 


NatrionaL Motor Boat SHow.—The 1916 New York 
National Motor Boat Show will, be held in the Grand 
Central Palace, New York City, January 29 to February 5. 


Shipbuilding and General Marine News 


Contracts for New Ships—Marine Terminal Improvements— 


Recent Launchings—Improved Appliances—Personal 


In addition to Government contracts amounting to $13,- 
563,943 (£2,780,000) for the construction of six torpedo 
boat destroyers and sixteen submarines, which were placed 
during the past month, an unusually large number of 
orders for passenger and freight steamships and oil 
tankers have been placed with shipbuilders on both the 
Atlantic and Pacific coasts, and also on the Great Lakes. 
In addition to this, in those yords on the Atlantic coast 
where the facilities are especially adapted for repair work, 
an exceptional amount of repair work has been taken in 
hand, in many cases to the exclusion of new construction. 
As was to be expected from the present naval policy, four 
different navy yards, two on the Atlantic and two on the 
Pacific coasts, have been given contracts for a part of the 
new naval program. 

The new merchant vessels contracted for during the 
month are for the most part vessels above medium size, 
running from 9,000 to 12,000 tons. No less than three 
vessels of 12,000 tons have been contracted for on the 
Great Lakes, and the two latest orders placed on the At- 
lantic coast, which were from the Standard Oil Company 
of New Jersey, called for vessels of about 12,000 tons. 


Contracts for New Ships 


Contracts for the six torpedo boat destroyers author- 
ized by the naval appropriation of 1915 have been placed 
as follows: Two with the William Cramp & Sons Ship & 
Engine Building Company, Philadelphia; one each with 
the Bath Iron Works, Bath Me., and the Seattle Construc- 
tion & Dry Dock Company, Seattle, Wash.; and one each 
with the Mare Island Navy Yard, San Francisco, Cal., 
and the Norfolk Navy Yard, Norfolk, Va. 

Awards for the sixteen submarines authorized by the 
last Congress have been made as follows: Eight to the 
Electric Boat Company, New London, Conn.; three to the 
Lake Torpedo Boat Company, Bridgeport, Conn.; three 
on the Lake Torpedo Boat Company’s designs to the Cali- 
fornia Shipbuilding Company, Long Beach, Cal., and one 
each to the Portsmouth Navy Yard, Portsmouth, N. H., 
and the Puget Sound Navy Yard, Puget Sound, Wash. 

The Harlan & Hollingsworth Corporation, Wilmington, 
Del., has received a contract from the Standard Oil Com- 
pany of New Jersey for two oil tank steamships, one of 
which is of about 12,000 tons. 

The Seattle Construction & Dry Dock Company, Seat- 
tle, Wash., has received another contract from the New 
York & Cuba Mail Steamship Company (Ward Line), 
New York, to build.a freight steamship of 5,000 tons dead- 
weight carrying capacity. 

The Fore River Shipbuilding Corporation, Quincy, 
Mass., has received a contract from the Texas Company, 
New York, to build two oil tank steamships, each 415 feet 
long, with a deadweight tonnage of 9,100. 

The Union Iron Works, San Francisco, Cal., has re- 
ceived a contract from the Matson Navigating Company, 
San Francisco, Cal., to build a passenger steamer costing 
about $1,000,000 (£205,000) to ply between San Fran- 
cisco and Honolulu. 

The New York Shipbuilding Company, Camden, N. J., 
has received a contract from the Coastwise Transportation 
Company, Boston, Mass., to build a 12,000-ton steamship. 


Items 


The Maryland Steel Company, Sparrows Point, Md., has 
received a contract to build two freight steamers for the 
A. H. Bull Steamship Company, New York, to cost about 
$800,000 (£164,000). 

The American Shipbuilding Company, Cleveland, Ohio, 
has received a contract from the Interlake Steamship 
Company, Cleveland, Ohio, to build a 12,000-ton steamer. 

The American Shipbuilding Company has also received 
a contract from the Pittsburgh Steamship Company, 
Cleveland, Ohio, to build a 12,000-ton freight steamer. 

The Great Lakes Engineering Works, Detroit, Mich., 
will also build a 12,000-ton steamship for the Pittsburgh 
Steamship Company. 

The Toledo Shipbuilding Company, Toledo, Ohio, will 
build four steel auxiliary schooners for the Smith Ship- 
ping Company, Inc., New York. These ships will be 261 
feet long and have been designed by Cox & Stevens, of 
New York. 

The ‘Pusey & Jones Company, Wilmington, Del., has 
received a contract from the Philadelphia & Reading Rail- 
way Company, Philadelphia, Pa., to build a tugboat. 

The Ellicott Machine Corporation, Baltimore, Md., has 
received a contract from the Pennsylvania Railroad Com- 
pany, Philadelphia, Pa., to build three steel tugs. 

A. C. Brown & Sons, Tottenville, Staten Island, have 
received an order from the Virginia Pilots Association, 
Norfolk, Va., for a new auxiliary schooner, designed by 
Cox & Stevens, New York. 

The Manitowoc Shipbuilding & Dry Dock Company, 
Manitowoc, Wis., has received a contract for the con- 
struction for the U. S. Coast and Geodetic Survey steamer 
Surveyor, to cost $220,000 (£45,000). 

W. M. Abbott, of Milford, Del., is building a wooden 
steam lighter for the Johnson Lighterage Company, New 
York. 

William Cramp & Sons Ship & Engine Building Com- 
pany, Philadelphia, Pa., has received a contract from the 
New York & Cuba Mail Steamship Company (Ward 
Line), New York, to build two 9,000-ton steel passenger 
and freight steamships. These vessels were designed by 
Theodore E. Ferris, 30 Church street, New York. 

The Harlan & Hollingsworth Corporation, Wilmington, 
Del., has received a contract from the Baltimore & Caro- 
lina Steamship Company, Baltimore, Md., to build a steel 
hull freight steamer 250 feet long, for service between 
Baltimore, Georgetown, Charleston and Wilmington. 

The Newport News Shipbuilding & Dry Dock Company, 
Newport News, Va., has received a contract from the 
Munson Steamship Line, New York, to build a freight 
steamship to cost about $625,000 (£128,000). 

The Chester Shipbuilding Company, Chester, Pa., which 
is building a shipyard on the site of the old Roach prop- 
erty, is reported to have secured an order for an oil tank 
steamship, to be fitted with steam turbines and mechanical 
reduction gear. 

The New York Shipbuilding Company, Camden, N. J., 
has received a contract from the New York Central & 
Hudson River Railroad Company, New York, to build 
four steel car floats. 

The Staten Island Shipbuilding Company, Port Rich- 
mond, N. Y., will build four steel sea-going barges for the 
J. B. King Company, 17 State street, New York. These 
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barges will be equipped with oil engines furnished by the 
Bolinders Company, New York. 

The Staten Island Shipbuilding Company has also re- 
ceived contracts to build one steel lighter each for the 
New York Central & Hudson River Railroad Company 
and the Pennsylvania Railroad Company. 

W. & A. Fletcher Company, Hoboken, N. J., has re- 
ceived a contract from the New York Central & Hudson 
River Railroad Company to build one steel tugboat. 

It is reported that the Maryland Steel Company, Spar- 
rows Point, Md., has received a contract from the Spanish- 


American Iron Company, Philadelphia, Pa., to build a 450-. 


foot freight steamship. 

Alonzo Parks, Bath Me., will build a 90-foot wooden 
passenger steamer for the Moosehead Lake Steamboat 
Company. 


Salvage Operations at Seattle 


Interesting salvage operations were carried out last 
month in the center of Seattle’s harbor in an effort to 
raise the freight and passenger steamship Admiral Wat- 


Steamer Admiral Watson, Sunk in Seattle Harbor 


son, which was rammed and sunk about two months ago. 
The salvors made careful preparations, and although sev- 
eral trials were made with the pumps, it was found that 
the submerged hull was not tight and further work by 
the divers has been necessary. 

The accident occurred while the Admiral Watson was 
loading cargo at the municipality’s Bell street wharf for 
the Alaska Engineering Commission, to be used in the 
construction of the government railroad from Knik into 
the interior. The vessel had about 200 tons of steel rails 
and lumber aboard when the steamer Paraiso, owned by 
the Long Beach Steamship Company, and under time 
charter to the Pacific Coast Steamship Company, of 
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Seattle, collided with her. A hole 18 feet in length was 
stove in the Watson's starboard side abreast the after 
hatch and she sank within a short time. 

The contract for salving was awarded to the Seattle 
Construction & Dry Dock Company, of Seattle. 


Shipyard Improvements 


Lists and quotations on machinery and equipment for 
installation in the $5,000,000 (£1,015,000) shipbuilding 
plant which the Continental Dry Dock. & Shipbuilding 
Company plans to establish have been asked by the Gen- 
eral Erecting & Improvement Company, 9 East Fortieth 
street, New York. This company has the entire contract 
for the construction of this plant, but will sublet the 
greater portion and will, therefore, be interested in corre- 
spondence with engineers and contractors in connection 
with the many contracts with it states will be embodied 
in the blanket contract for complete construction. 


William Cramp & Sons Ship & Engine Building Com- 
pany, Philadelphia, Pa., will spend in the near future about 
$700,000 (£143,250) for improvements and additions to 
its plant, consisting of rearrangement of portions of the 
yard, the construction of new buildings and the enlarge- 
ment of some of the shipways. 


The New York Shipbuilding Company, Camden, N. J., 
has been granted a permit for a one-story frame and iron 
storage building, 83 feet by 89 feet. 


The Lake Torpedo Boat Company, Bridgeport, Conn., 
has taken out a permit for a building 90 by 240 feet, with 
an ell 60 by 60 feet. 


The Lauritzen Transportation Company, Antioch, Cal., 
has purchased the Jarvis Shipyards, Antioch. 


The Newburg Shipbuilding & Manufacturing Company, 
Inc., has been organized at Newburg, N. Y., with a capital 
stock of $150,000 (£30,800). The incorporators are Ben- 
jamin B. Odell, Jr., Frank N. Bain and A. L. J. Miller, all 
of Newburg. 


The Robins Dry Dock & Repair Company, Erie Basin, 
Brooklyn, N. Y., will enlarge its shipbuilding plant at a 
cost to exceed $100,000 (£20,500), with the intention of 
being able to repair vessels of all sizes from a small tug 
to the largest transatlantic liner. This company is now 
converting the steamers Kroonland and Finland, of the 
Red Star Line, into oil burners. 


New Steamship Company Enters the 


South Atlantic Trade 


American and English shipping interests are forming 
plans to enter the South Atlantic steamship field on an 
extensive scale. To this end the American Merchant 
Marine Company has been organized under the laws of 
Delaware with a capital stock of $3,000,000 (£615,000). 
The general management of the enterprise will be under 
the supervision of Bowring & Co., 17 Battery Place, New 
York. 

The new service, according to reports, will first enter 
the coastwise trade and will be known as the Southern 
Cross Line. Later it is the intention of the management 
to extend operations to the Gulf ports and also to South 
American ports. 

It is planned shortly to place contracts for seven freight 
and passenger steamers. 
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S. S. Plymouth, 335 Feet Long, 55 Feet Beam and 34 Feet 6 Inches Depth, Built by the New York Shipbuilding Company at Camden, 
N. J., for the Coastwise Transportation Company, Boston, Mass. 


New Steamship Lines 


The Edenton & Chowan Steamboat Company, with a 
capital of $50,000 (£10,250), has been organized at Eliza- 
beth City, N. C., by A. S. Foreman, A. S. Daniels and 
R. E. Black. 

The Red River Navigation Company, capital $50,000 
(£10,250), has been organized at Shreveport, La., by W. 
K. Henderson, O. A. Wright, J. C. Abel and F. D. Lee, to 
operate a line of barges on the Red River. 

The Occidental Steamship Corporation has been organ- 
ized in the State of New York, with a capital stock of 


$1,000,000 (£205,000). Winslow, Keenan & Budd, New 
York, are attorneys for the corporation. 

Witherbee, Sherman & Co., Port Henry, N. Y., who 
operate iron ore companies, are planning, it is reported, 
to make shipments by water when the new Champlain 
Barge Canal is completed. This, if true, will render neces- 
sary the construction of a large number of steel barges. 


Marine Terminal Projects 


The Federal Government is planning the construction of 
an iron and concrete dock at Southport, N. C. 


secasecseny er 


Submarine Tender Bushnell, of 3,580 Tons Mean Trial Displacement, Recently Completed by the Seattle Construction & Dry Dock 
Company, Seattle, Wash., for the United States Navy 
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The Healy-Tibbitts Construction Company, San Fran- 
cisco, Cal., will build a shed on Pier 35, San Francisco, at 
a cost of $74,722 (£15,300). 

It is reported that Mayor Preston, of Baltimore, favors 
further improvements on the water front in Baltimore, be- 
tween Fort McHenry and Ferry Bay, including the con- 
struction of eight piers. 

The Riverside Contracting Company, New York, has 
received a contract for extending Pier 22, North River, 
New York, at a cost of $22,366 (£4,600). 


The Torpedo Damage to the Oil 
Tanker Gulflight 


While on a voyage with a cargo of benzine destined for 
Rouen, the oil tank steamer Gulflight was torpedoed by 
a German submarine near the Scilly Islands on May 1. It 
so happened that the damage was almost entirely confined 
to the dry cargo space, and, after being partly submerged 
for some time, the vessel proceeded to Rouen, delivered 
the cargo there, and subsequently sailed for the Tyne for 
repairs. 

It may be recalled that the Gulflight forms one of the 
large fleet of the Gulf Refining Company, of New York, 
and was built in 1914 by the New York Shipbuilding Com- 
pany, of Camden, N. J. The vessel is a sister ship to the 
Gulfcoast, Gulfoil and Gulfstream, built at the same yard 
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for the same owners, and is constructed on the Isherwood 
system of longitudinal framing. She is 383 feet in length, 
51.2 feet in breadth and 30 feet depth. The gross tonnage 
is 4,591 and the net tonnage 3,202. 

Figs. 2 and 3 show the vessel afloat, and Fig. 1 as under 
repair in the No. 4 dock of Messrs. Smith’s Dock Com- 
pany, Ltd., at North Shields. These illustrations afford 
an excellent idea of the extent and nature of the damage, 
which consisted of a large hole on the starboard side, sev- 
eral small holes on the port side, and the damage to the 
cargo hold forward cofferdam, forward pump room and 
forward peak. The corrugations show the strength of the 
longitudinals. 

The renewals consisted of 25 new shell plates, Io re- 
moved, straightened and replaced, and all of the trans 
verses and longitudinal frames on the starboard side, and 
some of those on the port side were renewed, and the cen- 
ter keels renewed in the way of the damage. The deck and 
beams in the fore hold were entirely renewed, the fore 
peak and fore cofferdam bulkheads were partly renewed, 
and the whole of the pump room was also renewed. 

The tanks throughout the ship were water-tested and 
the whole of the piping installation was overhauled and 
repaired. Although the Gulflight was only undocked at 
North Shields on July 4, the repairs were fully completed 
and the vessel sailed on August 22 for the Humber and 
thence for Port Arthur (Texas). 


Fig. 1—View of Forward Hold of Gulflight with Damaged Parts Cut Away Previous to Re-construction 
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Fig. 2.—Port Side, Showing Holes Made by Force of Explosion from Starboard Side 


Fig. 3.—Damage to Starboard Side. Corrugations in Plating Show How Longitudinal Framing Resisted Explosive Force of Torpedo 
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ENGINEERING SPECIALTIES 


60 Horsepower Nliseco Diesel Engine 

The New London Ship & Engine Company, Groton, 
Conn., has placed on the market a 60 horsepower Diesel 
engine of the vertical, single-acting, four-cycle type. Re- 
versing is obtained by means of a heavy duty type of 
mechanical reverse gear, with friction disks for the ahead 
motion and spur gears and a band clutch for the astern 
motion. The thrust is of the roller bearing type. The 
engine has four working cylinders 7 inches diameter and 
9% inches stroke, and develops 60 horsepower at 450 
revolutions per minute. At the after end of the engine 
there is an air compressor of the two-stage tandem type 
for supplying air for injecting the fuel and for starting 
purposes. Provision is made for regulating the pressure 
carried on the spray air by means of a throttle on the 
first-stage suction. The weight of the engine complete 
with flywheel, clutch and thrust bearing is about 8,000 
pounds. 

The bedplate is in one piece, of cast iron, and is en- 
closed to catch all oil draining from the bearings. 
Flanges are provided for bolting to the foundation and 
for carrying the housing. Cross girders are provided for 
the main bearings for the crankshaft. The main bearings 
have cast iron shells lined with white metal, with semi- 
circular lower brasses, so that they may be rolled out after 
removing the weight of the crankshaft. The bedplate is 
extended right aft to take the reverse clutch and thrust 
bearing. 

The housing is in one piece of cast iron of rigid design 
and bolted directly to the bedplate. Large openings with 
readily removable covers are provided on both sides for 
access to the crankpit. To the top of the housing are 
bolted the working and compressor cylinders and the cam- 
shaft bearings. 
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The crankshaft is of forged steel in one piece. The 
connecting rods are of forged steel with solid wristpin 
ends fitted with phosphor bronze bushings and tee head 
crank ends for bolting to the crankpin boxes. The crank- 
pin boxes are of cast steel lined with white metal. The 
wristpins are steel forgings, hardened and ground and se- 
cured in the the pistons. 

The working cylinders are of cast iron with water- 
jacketed barrels and heads. The cylinder heads are cast 
integral with the barrel and contain all the valves. The 
pistons are of cast iron of the trunk type and fitted with 
cast iron snap rings to retain the compression. Each 
cylinder has an inlet valve and a relief valve on the front 
of the engine, a spray valve on top and an exhaust valve 
on the back. The inlet valve is of forged steel and is car- 
ried in a separate cage. The exhaust valve has a steel 
stem with a cast iron head of special design to withstand 
the action of the hot exhaust gases. The spray valve 
has a steel needle with atomizer and cage of special de- 
sign. 

The two camshafts, carried in white metal-lined cast 
iron bearings on the top of the housing, are driven from 
the crankshaft by means of spur gears on the after end 
of the engine. The camshaft on the back of the engine 
operates the exhaust valves by means of rocker levers. 
The camshaft on the front of the engine operates the inlet 
valves by means of rocker levers and the spray valves by 
rocker and bell crank levers. Two of the cylinders are 
fitted with air starting valves operated from the front 
camshaft. The operating gear of these valves is so: ar- 
ranged that when they are in operation the spray valves 
on these cylinders are cut out, and when the spray VANES 
are operating the starting valves are cut out. 

The first and second stage air compressor cylinders are 
in one piece, of cast iron, water-jacketed and with a 
separate water-jacketed cast iron second stage head.: 
Both the first and second stage valves are of the auto- 
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matic spring-controlled type with cone seats. The air 
cooler, placed on top of the compressor, has separate pass- 
ages for first and second stage air and has sufficient sur- 
face to thoroughly cool the air after each stage of the 
compression. A spray air flask is secured back of the 


compressor and is connected into the line between the: 


compressor and the spray valves. 

Forced lubrication is used for the principal bearings, the 
oil being supplied under pressure to the main bearings 
and thence passing through holes drilled in the crankshaft 
to the crankpins and through the connecting rods to the 
wristpins. All surplus oil drains back to the crankpit, is 
filtered and used over again. The crank case is oiltight to 
prevent leakage of oil outside. The cylinders are supplied 
from a positive feed mechanical oiler. Camshaft and 
other bearings are fitted with grease cups. A few, which 
are subject to very little motion, are oiled by hand. 

The flywheel is bolted to a flange on the forward end 
of the shaft. There is a flange at the after end of the 
shaft for bolting to the reverse clutch shaft. 

An emergency governor driven from the back camshaft 
is located at the forward end of the engine and controls 
the engine speed by holding open the fuel pump suction 
valves. 

The fuel system consists of a pump located at the for- 
ward end of the engine and driven from the front cam- 
shaft extended, with a separate plunger for each cylinder. 
Fuel is supplied to this pump from a gravity tank, which 
is divided into two parts with a filter between to prevent 
foreign matter reaching the fuel pumps. The discharge 
from each individual fuel pump leads to its respective 
spray valve. The speed of the engine is controlled by the 
amount of fuel supplied to the cylinders, which in turn is 
controlled by the timing of the individual pump suction 
valves. The cooling water pump is of the rotary type. 

The suction header, forming the inlet muffler, runs along 
the front of the engine and all working cylinders and the 
compressor cylinder take air through it. The exhaust 
header, secured to the tops of the cylinders, is of cast iron 
and water-jacketed. 

The engine is started by means of compressed air sup- 
plied to the two middle cylinders. The spray and air 
starting cams for each of these cylinders are in one piece 
and the cams for both cylinders are under the control of 
a common lever. With this lever in one position the air 
starting valves are in operation and in the other the 
spray valves are in operation. When starting the engine 
the starting valves are thrown in, the engine jacked over 
until one of the cylinders is ready for starting air, the 
starting air‘is then turned on and the engine responds at 
once. As soon as ignition is obtained in the end cylinders, 
the air starting lever is thrown over, cutting out the start- 
ing valves and throwing in the fuel valves and the engine 
is under normal operation on fuel. 


Weston Portable Electrodynamometer Instruments 


Problems hitherto considered impossible of solution 
have been solved, it is claimed, in the designing of the 
various electrodynamometer instruments which have been 
placed on the market by the Weston Electrical Instrument 
Company, Newark, N. J. This line of instruments in- 
cludes portable single and polyphase watt and volt meters 
for both alternating and direct current circuits, all 
of which are meters of precision. The instruments 
are guaranteed by the manufacturers to have an accu- 
racy of one-half of one .percent full scale value on 
either alternating or direct current circuits of any fre- 
quency up to 133 cycles per second and any wave form. 
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They can be used on circuits of any commercial frequency 
even as high as 500 cycles per second with very slight 
error, due to phase displacement. Double ranges are pro- 
vided for both current and voltage circuits. All current 
ranges can be used for 100 percent overload indefinitely, 
it is claimed, without introducing error. The movable 
systems of the instruments have an extremely low moment 
of inertia, and are very effectively damped. Indications 
are independent of room temperature or the heating effect 


Fig. 2 


Fig. 4 


of current passing through the coils and the instruments 
are shielded from external magnetic influences. 

Fig. 1 shows a single-phase and direct current portable 
electrodynamometer wattmeter, Model 310. The scales, 
which are 5% inches long, are uniform throughout their 
entire length. Each scale is hand calibrated and is pro- 
vided with a mirror over which the knife-edge pointer 
travels. The pointers are equipped with a simple zero 
setting device. Special wattmeters can be provided for 
very low power factors, such as core losses in transform- 
ers, giving full scale deflection for 20 percent power fac- 
tor—that is, the scale value in watts is 20 percent of the 
volt amperes applied. Fig. 2 is a portable polyphase watt- 
meter, Model 329. The scales of this meter are also uni- 
form throughout. Figs. 3 and 4 show a portable volt- 
meter, Model No. 341, and portable ammeter, Model 370, 
respectively. Both are designed for use on direct current 
and alternating current. Owing to the principle of opera- 
tion, these instruments cannot be made with scales that are 
uniform throughout their entire length, but the upper 
four-fifths portion of the scale is remarkably legible and 
uniform. These instruments are all inclosed in mahogany 
boxes of convenient size. 
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The ‘‘Simplate’’ Valve—Its Construction and Operation 


The Chicago Pneumatic Tool Company, Chicago, IIL, 
has placed on the market a new design of flat plate air 
compressor valve known as the “Simplate’ valve, for 
which many advantages are claimed. Its chief advantages 
are that it is simple; that its plates are independent in 
action; that each plate has its individual springs; that the 
tension of the spring on the inlet and discharge valves 
differs according to the density of the air handled; and, 
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Fig. 1.—Discharge Valve 


lastly, that it is applicable to all positions and conditions. 
Fig. 1 shows a discharge valve. The valve seat A, cast 
from a special composition, has circular-ports. It is ma- 
chined so that the raised portion of the seat, or the points 
on which the plates rest, forming the joint, is very narrow, 
thus reducing the unbalanced area to a minimum. The 
keeper Bis of the same material, and is provided with 
suitable ports for the free passage of air through it. It 
also furnishes the guides for the valve plates, and affords 
as well satisfactory pockets for the valve springs. The 
valves C are concentric steel plates of uniform section, 
with a separate and independent plate over each port. Each 


VALVE KEEPER 


Fig. 2.—Inlet Valve 


plate is independently governed by its own springs, hence 
the action or opening of each valve is entirely independent 
of the other. Should one of the plates open, the one next 
to it does not necessarily need to move, unless the speed 
conditions should demand it. The springs D are of the 
volute type. The parts making up a complete valve are 
assembled and held together by the nickel steel stud E 
and castle nut F, and when this nut is securely tightened 
in place it is firmly held so by cotter pin H. 

Fig. 2 shows the inlet valve, the construction of which 
is very similar to that of the discharge valve. It differs 
only in the following respects: The valve stud enters 
through the keeper instead of through the seat, as does the 
discharge; the keeper is thinner, and the springs are of 
lighter tension. On account of the difference in the thick- 
ness of these valves, they cannot be reversed; that is, the 
inlet cannot be put in where the discharge should be, nor 
the discharge where the inlet belongs—a precautionary 
measure deemed to be highly necessary. The spring ten- 
sion on the inlet valves is made very light, so as to get the 
full benefit of the varied opening of the different plates 
when the piston speed is changed. This illustrates the 
true meaning of the varied opening. 
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PERSONAL MENTION 


Operating Engineers 
W. R. Plant has been appointed assistant engineer of the 
tug Sipsey, New Orleans, La. 


E. H. Payne, of New Orleans, La., has been appointed 
first assistant engineer of the tug J. W. Morse. 


Daniel Kinsella, of New Orleans, La., has been ap- 
pointed chief engineer of the tug Underwriter. 


Eugene Bolander, of New Orleans, La., has been ap- 
pointed first assistant engineer of the steamer Parmco. 


James Park, of New Orleans, La., has been appointed 
first assistant engineer of the steam schooner Mary Olsen. 


Paul Craver, of Rondout, N. Y., has been appointed 
chief engineer of the steamer Marguerite, stationed at Al- 
bany, N. Y. 


Henry Gates has been appointed night engineer of the 
United States Government tug General Totten, at North 
Wirox7 IN, WC 


Samuel J. Ryan, of Glens Falls, N. Y., has been ap- 
pointed chief engineer of the United States Government 
tug Colonel Thayer. 


Ed. Miller, of New Orleans, La., has been appointed 
second assistant engineer of the steamship J. D. Archbold, 
of the Standard Oil Company. 


“Milwaukee” Bill Ryan has been appointed chief engi- 
neer of the William H. Kinch, of the Great Lakes Dredge 
& Dock Company, at Albany, N. Y. 


Melvin Leap has resigned as chief engineer of the Val 
P. Collins to accept the position as chief repair man for the 
boats of the Combined Coal Company at Cincinnati, Ohio. 


Henry Stammell, formerly chief engineer of the steamer 
William H. Kinch, has been appointed chief engineer of 
the tug Lydia for the Miller Dredging Cammenimy, Albany, 
INAYe 


A. Erickson, of New Orleans, La., formerly of the tug 
Underwriter, has been appointed second assistant engi- 
neer of the steamer Chalmette, of the Southern Pacific 
Company. 


Sam Wheatland has been appointed acting chief engi- 
neer of the large tug Welcome, which has been brought 
from Buffalo, N. Y., to Albany, N. Y., by the Great Lakes 
Dredge & Dock Company. 


Earle Byron has been appointed chief engineer of the 
passenger steamer Ohio, with W. H. Webber as first as- 
sistant engineer. The Ohio is plying between Cincinnati, 
Ohio, and Memphis, Tenn. 


William Spencer, chief engineer of the steamer G. V. S. 
Quackenbush, of the Troy & Albany excursion line, has 
accepted a position on the steamer Mohawk, of the Man- 


‘hattan Navigation Company, New York. 


A. J. McMillian, formerly of the steamship Copper- 
name, of the Fruit Steamship Company, Ltd., has accepted 
the position of first assistant engineer of the steamer New 
Orleans, of the Merchants & Miners Transportation Com- 
pany. 

E. J. Taylor, of Cincinnati, Ohio, has been appointed 
chief engineer of the river passenger steamer Kentucky, 
with Richard Simms as first assistant engineer. The 
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Kentucky runs between Cincinnati, Ohio, and Madison, 
Ind. 


Carlisle Jenkins, of Cincinnati, Ohio, formerly chief en- 
gineer of the river steamer Val P. Collins, has been ap- 
pointed chief engineer of the Catharine Davis, with 
Phillip Klipp as first assistant engineer. The Catharine 
Davis is engaged in towing coal for the Island Creek Fuel 
Company from Huntington, W. Va. 


Naval Architects, Consulting Engineers, Draftsmen and 
Shipyard and Steamship Officials 


Peter Doig, formerly connected with the firm of Har- 
land & Wolff, Belfast, is.now chief draftsman of the 
Shanghai Dock & Engineering Company, Shanghai, China. 


William M. Kennedy, formerly quarterman ship fitter at 
the League Island Navy Yard, Philadelphia, Pa., has been 
appointed foreman of hull construction at the works of 
the Ellicott Machine Corporation, Baltimore, Md. 


W. A. Fairburn, who was connected with shipbuilding 
several years ago in the drafting room of the Bath Iron 
Works, and who later had to do with the designing and 
building of the steamships Dakota and Minnesota at the 
yard of the Eastern Shipbuilding Company, Groton, Conn., 
has been made president of the Diamond Match Company. 


George Owen, naval architect of Newton, Mass., and a 
graduate of the Massachusetts Institute of Technology, 
has been appointed to fill the vacancy in the faculty of the 
department of naval architecture of the Massachusetts 
Institute of Technology, Boston, Mass., caused by the 
resignation of H. A. Everett, associate professor of naval 
architecture at the Institute. 


Foster Milliken, formerly president of Milliken Bros., 
Inc., manufacturers of structural steel and iron, has been 
elected president of the McNab & Harlin Manufacturing 
Company, New York, a firm which has been engaged dur- 
ing the past sixty years in the manufacture of brass, iron 
and steel valves, cocks and fittings for steam, water and 
gas. The main offices of the company are at 55 John 
street, New York, and its works at Paterson, N. J. 


OBITUARY 


Sir Thomas Benjamin Bowring, director of T. C. Bow- 
ring & Co., ship owners of Liverpool and London, died on 
October 18 at his home in London, in his sixty-ninth 
year. Sir Thomas represented his firm as resident partner 
in New York from 1870 to 1891. 


Captain John J. Knapp, U. S. N., commandant of the 
Philadelphia Navy Yard, died at the Navy Hospital at 
Philadelphia on September 28 from apoplexy. Captain 
Knapp was fifty-eight years old. 


Captain William F. Evans, senior captain of the Mallory 
and Clyde Steamship Lines, died recently in San Juan, 
Porto Rico, aged sixty. At the time of his death Captain 
Evans was in command of the steamship Brazos. He had 
been employed in the passenger service between Galveston 
and New York for over thirty years. 


John Lloyd, president of the John Lloyd Company, New 
York, died on October 5 at his home in Brooklyn, aged 
eighty. During the Civil War, Mr. Lloyd served in the 
United States Navy as an assistant engineer, and resigned 
in 1867 with the rank of first assistant engineer. 


Merritt David Lawrence, vice-president and treasurer of 
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the firm of Downey & Lawrence, marine railway engi- 
neers, Brooklyn, N. Y., died recently at his home in 
Brooklyn, aged seventy-six. 


John E. Dealy, connected with the Robins Dry Dock 
Company, Brooklyn, N. Y., and a prominent member of 
the New York Maritime Exchange, died recently at his 
home in Brooklyn, aged forty-one years. 


Paul Gottheil, for many years a member of the shipping 
firm of Funch, Edye & Co., New York, died at his home in 
Lawrence, Long Island, on September 22, aged fifty-nine. 
The firm of which Mr. Gottheil was a member is said to 
represent more regular steamship lines than any other 
single firm in North America, their principal agency being 
that for the Holland-America Line. Mr. Gottheil was 
also president of the United States Shipping Company, 
formed in 1896. 


Programme of Naval Architects’ Meeting 


A partial list of the papers to be read at the twenty-third 
annual meeting of the Society of Naval Architects and 
Marine Engineers, in New York, on November 18 and 19, 
is as follows: 

“Aerodynamical Experiments upon a Yacht’s Mainsail.” 
By Professor H. A. Everett. 

“Tnland Navigation and Barge Construction vs. Floating 
Bridges.” - By J. H. Bernhard. 

“The Variation in Frictional Resistance of Ships with 
Condition of Wetted Surface.” By Naval Constructor 
Wm. McEntee, U. S. N. 

“The Determination of the Resistance of Ships.” By 
E. H. Rigg. 

“Results of Model Tank Experiments to Determine the 
Action of a Ship Brake.” By Captain Wm. Strother 
Smith, U. S. N. 

“Some Comparisons Relating to Electric Propulsion of 
a Battleship.” By W. L. R. Emmet. 

“Tnterior Decoration of Vessels.” By Harry B. Etter. 

“Data on Hog and Sag of Merchant Vessels.” By T. M. 
Cornbrooks. 

“Period of Vibration of Steam Vessels.” By Wm. Gate- 
wood. 

“The Application of Small Steam Turbines for Auxil- 
iary Purposes on Board Ship.” By W. J. A. London and 
F. D. Herbert. 

“The Maintenance of the Fleet.” 
Niblack, U. S. N. 

“The Submarine of To-day and To-morrow.” By L. Y. 
Spear. 

“Superheated Steam in Marine Practice.” 
Oatley. 

The meetings will be held in Assembly Room No. 1, 
Engineering Societies Building, 29 West Thirty-ninth 
street, beginning at 1o A. M. each day of the meeting. 

The Council of the Society will meet in the Engineering 
Societies Building at 3 P. M. on November 17 and the 
annual banquet will be held at the Waldorf-Astoria Hotel 
on Friday evening, November 19. 


By Captain A. P. 
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CorrectTion.—The work of fully equipping the freight 
and passenger steamer City of St. Joseph, of the Graham 
& Morton Transportation Company, Chicago, Ill., with 
lifeboats, life rafts and davits supplied by the Welin 
Marine Equipment Company, Long Island City, N. Y., 
which was described on page 372 of our August issue, was 
done by the Manitowoc Shipbuilding & Dry Dock Com- 
pany, of Manitowoc, Wis. 


SELECTED MARINE PATENTS 


The publication in this column of a patent specification 
does not necessarily imply editorial commendation. 


American patents compiled by Delbert H. Decker, Esq., 
registered patent attorney, Millerton, N. Y. 


1,142,754. FLYING BOAT. GLENN H. CURTISS, OF HAM- 
MONDSPORT, N. Y. 

Claim 1.—In a hydro-aero machine, the combination of one or more 
air plane supporting surfaces extending transversely of the machine in 
lifting relation thereto, rigid floating means for supporting the machine 
on the water including a forward buoyant portion having a hydroplane 
surface commencing at a point well in advance of the center of gravity 
of the machine and. extending downwardly and rearwardly, terminating 
in a rearwardly facing step in the vicinity of a vertical line through 
the center of gravity of the machine, and a rear buoyant portion ex- 
tending well to the rear of the center of gravity of the machine and 
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constituting a tail portion decidedly lighter per unit of length and of a 
decidedly less displacement per unit of length when the machine is at 
rest on the water, than the forward buoyant portion, said rear portion 
having a bottom surface commencing at the rear of the step and higher 
than the bottom of said forward hydroplaning surface, whereby the 
machine may rock about the step and plane on the water at speed with 
its tail portion decidedly raised above its normal displacement to readily 
break from the water, the machine when at rest being supported on 
both bottom surfaces of said forward and rear buoyant portions to give 
longitudinal stability, and means for driving the machine at such speed 
as to cause it to rise from the water. Twenty-eight claims. 


1,144,434. BOAT. AXEL A. SAWMAN, OF BROOKLYN, N. Y. 


Claim.—The combination of a boat, side seats thereof, having a space 
beneath them, a series of tanks substantially filling said space, removable 


rods adapted to prevent lateral removal of said tanks, and means to 
lock said rods. One.claim. ; 


1,145,025. GYROSCOPIC STEERING DEVICE. FRANK M. LEA- 
VITT, OF SMITHTOWN, N. Y., ASSIGNOR TO E. W. BLISS COM- 
PANY, OF BROOKLYN, N. Y., A CORPORATION OF WEST VIR- 
GINIA. 


Claim 1.—The combination with an automobile torpedo of a gyro- 
scope for controlling its steering, a spinning-up mechanism adaptcd to 


spin up the gyroscope to normal speed during the launching operation, 
and an electro-motor associated with the gyroscope and a generator 
therefor associated with and controlled by the torpedo driving mechan- 
ism, adapted after the torpedo motor has acquired normal speed to keep 
the gyroscope revolving at normal speed. Four claims. 


1,133,282.—TORPEDO. GUSTAV P. HELFRICH, OF NEW YORK, 
We Wo 

Claim 1.—In a torpedo a casing provided with a plurality of compart- 
ments, a spool arranged in one of said compartments, said spool being 
designed to carry a wire, means for supplying current to said wire, 
means arranged in said casing connected with the wire on said spool for 
propelling the torpedo, means for supplying a water jet, means for sup- 
plying an intermittent light, means for automatically controlling the toss- 
ing of the torpedo, and means for turning the torpedo to the right or 
left, according to the amount of current impressed on the wire on said 
spool. Nine claims. 
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British patents compiled by G. F. Redfern & Co., char- 
tered patent agents and engineers, 15 South street, Fins- 
bury, E. C., and 10 Gray’s Inn Place, W. C., London. 


21,492/1914... MEANS FOR STOWING SHIPS’ LIFEBOATS. 
THE MARTIN PATENT DAVIT COMPANY, LTD.; 9, UNION 
COURT, LIVERPOOL, AND E. S. GLADSTONE. 


Where lifeboats are stowed in tiers of two, three or more boats one 
above the other it is in some cases considered desirable that the upper 
boat or boats should not rest directly on the boat or boats beneath, but 
should be separately supported. According to the invention the sup- 
ports are so constructed that a complete tier of boats can be deposited 
on a carriage and moved away clear of the supports. An intermediate 
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boat is supported on the lowest boat and the top boat is carried by cross 
beams supported by uprights hinged to the deck and supported by guys. 
A platform is carried by lifting means and adapted to lower the tier of 
boats on to the carriage. When it is desired to move the boats in the 
side of the ship the platform is raised until the intermediate boat comes 
against the cross beams, the supports are then disconnected from the 
cross beams and turned down on their hinges so that the lowest boat 
supports the weight of the intermediate and top boats; the platform is 
then lowered until the lowest boat settles down on the carriage, which 
can then be moved away as desired. 


14,762/1914.__ MARINE STORAGE TANKS FOR - W. _DOX- 
FORD, PALLION SHIPYARD, SUNDERLAND, AND (Gy 1% ee 
JACK, 32 GREAT ST. HELENS, LONDON. 


_Claim.—This invention relates to marine storage tanks for oil, of the 
kind so constructed that when loaded with oil they will either float, or- 
be completely submerged lying on the bottom, or will float with one 
end on the bottom, or will lie on the bottom partly submerged. To this 


end there are pipe connections arranged in such a manner that the oil 
storage compartment is always full, either of water, or of oil, or of 


oil and water together, in the case of a craft that is intended to be- 
entirely submerged. Thus the external head is balanced or nearly so, 
and the loads on the structure are very small so that within prac- 
tical limits a very much larger cylinder or tank can be built than would 
be otherwise permissible. The oil is withdrawn from the oil compart- 
ment by an oil-section pipe at the highest level therein (e. g., it might 
be buoyed therein), and when oil is pumped out through this pipe, water - 
flows in. automatically through another pipe whose mouth may be on 
the exterior of the oil compartment above the bottom, but whose inner - 
mouth opens into the interior of the oil compartment at the bottom, 


6,318/1914. IMPROVEMENTS IN OR RELATING TO SAFETY 
DEVICES FOR SUBMARINE OR SUBMERSIBLE BOATS. SWAN, 
HUNTER & WIGHAM RICHARDSON, LTD., AND E. L. PEACOCK, 
OF WALLSEND SHIPYARD, WALLSEND-ON-TYNE. 


According to this invention one or more of all dividing rudders, or 
planes, for controlling the depth are provided with other means which_ 
are adapted to cause said depth controlling means to act in a direction. 
to stop the submergence and if desired to bring the boat to the surface, 
when the depth controlling means cease to be controllable, or when the 
boat reaches a certain predetermined depth. 


11,834/1914.. TORPEDO DIRECTORS. SIR W. G. ARMSTRONG, 
WHITWORTH & CO., LTD., AND W. .H. WADDINGHAM,;: ELS- 
WICK WORKS, NEWCASTLE-UPON-TYNE.. 


Claim.—According to this invention the instrument can be used for 
two or more tubes which are not parallel so that several tubes can be 
fired from the same control position without too much space being occu- 
pied by the employment of a separate director for each tube. To the 
director arm is connected a telescope or other sight so that it can be 
moved independently of the arm to follow the target and means are 
provided for automatically discharging the torpedo when the line of” 
sight coincides with the line of the director arm, There are also pro- 
vided means for correcting the angle setting of the torpedo gyroscope. 
and also for the distance between the instrument and the torpedo tube. . 


17 BATTERY PLACE, NEW YORK 


H. L. Aldrich, President and Treasurer 
Assoc. Member of Council, Soc. N. A. and M. E. 


Vol. XX 


From facts established by the investiga- 


Cause of Loss 


; f 
aff he Dan tion of the board of naval officers ap 


pointed to determine the cause of the 
loss of the United States submarine F-4, which was sunk 
outside of Honolulu harbor on March 25, it has been con- 
cluded that the primary cause of this disaster was the cor- 
roded condition of the lead lining, and of certain rivets, 
in the port wall of the forward steel battery tank. Appar- 
ently unknown to the commanding officer, the vessel ac- 
quired some negative buoyancy forward of the center of 
gravity through the leaky rivets in the wall of the battery 
tank, causing the boat to dive. Secondary causes of the 
disaster were laid to the poor diving qualities of the ves- 
sel and the consequent failure of the boat to respond 
promptly to measures taken to bring her to the surface. 
Accepting corrosion as the primary cause of the disaster, 
it apparently indicates a lack of care and inspection of the 
vessel. The likelihood of corrosion is always present in 
all vessels and machinery, and the only sure prevention of 
this is regular and minute inspection, with thorough clean- 


ing and overhaul. 


Hee andiiSaz of Considerable data have been brought 


out at recent meetings of the Society 
Merchant Vessels ad y 


of Naval Architects and Marine En- 
gineers regarding the sagging and hogging of various 
types of merchant and naval vessels. The change of 
shape of single-deck vessels as affected by the distribu- 
tion of loads in the structure of the vessel seem to have 
Much of the 


data has been taken from government colliers, while the 


been measured with considerable exactness. 


vessels were on the stocks, immediately after launching, 
when the machinery was installed, when in dock, before 
loading and when fully loaded. When fully loaded these 
vessels invariably sagged by amounts varying from 2 to 
nearly 4 inches, the difference in the amount of sag in 
different vessels being accounted for by the unequal dis- 
tribution of the cargo. While the sagging of long single- 
deck cargo-carrying vessels is properly accounted for by 
the distribution of the load, the reverse effect of the hog- 
ging of the vessel, due to the differences in temperature 
between the upper part of the vessel exposed to the warm 
air and the bottom of the vessel exposed to the cold water, 
does not seem to have been determined with the same 


exactness. Extreme cases of this are reported on the 
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Great Lakes, where the long single-deck cargo vessels, 
after being loaded to the proper draft at the beginning of 
a voyage, have been found to hog to such an extent during 
the voyage that the draft at the bow and stern has been 
increased by nearly 6 inches, making it impossible for the 
vessel to enter the canal locks without lightening the load. 
This difficulty, however, has been overcome in a thor- 
oughly practical manner by playing hose on the deck of 
the vessel for some time when approaching the canal locks, 
the result being that the deck, having been heated by ex- 
posure to the sun, is cooled and the vessel straightens itself 
out, coming back to the draft at which she was originally 
loaded. 


The bids for the United States battleships 
BidspiomsNcy Nos. 43 and 44, which were opened by 
PENIS SHDE the Navy Department on November 17, 
have caused much discussion on account of the fact that 
all of the bids submitted by private shipyards were higher 
than any estimates submitted by government navy yards. 
As we have pointed out before, it is practically impossible 
to reconcile bids of the private shipbuilders and the esti- 
mates from government navy yards on account of certain 
factors which are included in one case and which are 
practically ignored in the other. The result in this case 
has been that preparations are now being made, not only 
to build these two battleships in navy yards, but also to 
bring about the equipment of as many navy yards as Con- 
gress can be induced to provide for, so that a large pro- 
portion of the vessels to be authorized by the next Con- 
gress can be constructed by the government. In submit- 
ting their bids, the private shipbuilders incorporated cer- 
tain stipulations which in all fairness should be granted 
by the government. These stipulations proposed that the 
government should waive certain requirements in con- 
tracts heretofore executed, or should stand the expense 
of certain equipments and incidentals heretofore paid for 
by the contractors. These items include the contractors’ 
bond, insurance of the vessel during construction, the cost 
of preliminary trials, and changes in constructional fea- 
tures made after the signing of the contracts. All of these 
items have had an important bearing on the relative costs 
of construction in private yards and in government navy 
yards. To secure a just comparison of the bids, these 


stipulations should be carefully considered. If they were 


on 


eranted, the preliminary trials of naval vessels, which were 
paid for heretofore by the contractors, would be elimi- 
nated and the speed of the vessels would be determined 


on the basis of their performance after six months’ test. 


Final Report of the Bulkhead Committee 

One of the most important services to the shipbuilding 
industry that has been undertaken in recent years has 
just been completed by the publication of the second and 
tinal report of the Departmental Committee on Bulkheads 
and Watertight Compartments. This report deals with 
the subdivision of channel, coasting and river steamers 
and supplements the committee’s first report, issued in 
January, which covered seagoing vessels. So far as the 
underlying principles are concerned regarding floodable 
lengths of the ships and the method of finding the per- 
missible length of compartment by multiplying the flood- 
able length by a factor of subdivision, the same methods 
are applied in both cases, with exceptions, of course, tor 
various classes of vessel covered in the second report. 
The fundamental principle upon which these recommen- 
dations are based involves the use of cross curves and 
other data by means of which in ordinary cases flooding 
curves for any permeability can be obtained for a vessel 
of given block coefficient, longitudinal distribution of dis- 
placement, freeboard and sheer ratios. By multiplying 
the ordinate of the flooding curve at any point in the 
length of the ship by the factor of subdivision recom- 
mended for the particular length and type of ship the 
maximum permissible length is found which a watertight 
compartment can have whose center of longitudinal sec- 
tion is at this point. 

The various classes of vessels covered by the second 
report are grouped in five general classes as follows: pas- 
senger steamers plying within home trade limits, passenger 
steamers plying on short excursions along the coast during 
daylight and in fine weather between April 1 and October 
31, passenger steamers plying within partially smooth- 
water limits, passenger steamers plying in smooth waters 
either in estuaries and lakes or on rivers and canals, and 
cargo steamers, either foreign-going or home trade. As 
these classes cannot be clearly defined on account of the 
variations in sizes and services for particular vessels, ex- 
ceptions to the general recommendations must necessarily 
be recognized, and undoubtedly the requirements of ex- 
ceptional vessels will be carefully considered without un- 
duly hampering the shipowners and builders. 

An important provision in the line of safety is made as 
regards the requirements for pumping machinery. In 
vessels under 250 feet long, in addition to the ordinary 
bilge pumps on the main engine, or the equivalent engine- 
room pump, one bilge pump independent of the main en- 
gine must be provided, and also one other pump of the 
Downton or cranked type. In vessels between 250 and 
under 300 feet an additional Downton or cranked pump 
must be carried. In vessels 300 feet long and over, two 
power bilge pumps independent of the main engines must 
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be installed. The piping must be arranged so that each 
of these extra pumps can draw water from all of the com- 
partments at the rate of 400 feet per minute. Where two 
extra power pumps are required the source of power for 
one of them should be independent of the main propelling 


plant and situated above the bulkhead deck. 


Lloyd’s Annual Report 

In spite of the losses to merchant shipping since the 
present war began, the business of Lloyd’s Register of 
Shipping does not seem to have been adversely affected. 
On the other hand, in its annual report for the year end- 
ing June 30, 1915, the tonnage of vessels classed by the 
society during the year is shown to have been 300,000 tons 
The 


vessels actually completed during the year numbered 571 


in excess of that classed during the previous year. 


of 1,295,623 tons, of which about 67 percent was built for 
the British Empire and about 33 percent for other coun- 
tries. This favorable showing is explained by the fact 
that while merchant shipbuilding in all the belligerent 
countries, and especially in the United Kingdom, has 
necessarily fallen off on account of the great demands for 
naval construction, nevertheless the lessened production 
of merchant vessels in those countries has given an im- 
petus to the industry elsewhere. In other words, the ac- 
tual volume of tonnage which is in hand throughout the 
world is not materially different from what it was a year 
ago, but it is distributed in different proportions among 
the several shipbuilding countries, a large share of the 
work going to the United States. 

Only seven vessels of over 10,000 tons were classed by 
Lloyd's during the year, the two largest being the Orbita 
of 15,678 tons for the Pacific Steam Navigation Com- 
14,315 tons for the 
Among the special structural features 


pany and the TYvransylvama of 
Anchor Line. 
in vessels built or building during the year, mention 
type, in 


which the side plating is worked in a corrugated form, and 


is made of two steamers of the Monitor 
also of a new form of watertight bulkhead in which the 
necessary strength and stiffness are obtained by working 
the plating in a corrugated form. The Isherwood system 
of longitudinal framing continues to be used extensively. 
In all, over 300 vessels with this type of framing, totaling 
1,675,000 gross tons, have so far been built. As a conse- 
quence of the increasing demand for vessels carrying oil 
in bulk, which has been intensified since the beginning of 
the war, several ordinary cargo vessels of various types 
have been converted into tank steamers. In some cases 
this has been accomplished by placing circular tanks in 
the holds of ordinary cargo steamers. 

In the year’s progress in the development of propelling 
machinery for merchant vessels, the steadily increasing 
use of steam turbines is noticeable, especially in connec- 
tion with reduction gearing. Several large vessels were 
built during the year in which geared turbine machinery 
was installed. As compared with an all-turbine installa- 
tion, however, attention is directed to the advantage pos- 
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sessed by combination reciprocating and turbine machinery, 
in that the machinery can be worked at reduced speed 
with practically the same efficiency as at full power, be- 
cause the supply of steam to the engine can be reduced 
in quantity by “linking up” without at the same time re- 
ducing the pressure. On the other hand, with ordinary 
steam turbines, which always present the same area of 
opening for the admission of steam, the quantity of steam 
entering the engine can be reduced only by reducing the 
pressure. Two vessels are being built in the United 
States, however, in which Curtis turbines are to be in- 
stalled, in which the admission of the high-pressure steam 
does not take place around the whole of the circumference, 
but the area of opening can be varied between certain 
limits to regulate the steam supply. 

There is also another special feature in which these tur- 
bines differ from other installations. In order to obtain 
reasonable efficiency in the steam turbine the peripheral 
velocity of the blades must bear a certain proportion to 
the velocity of the steam flowing past them. This velocity 
is determined by the difference of pressure on the two 
sides of the various rows of blades. Where many rows 
of blades are arranged the fall of pressure on each row 
is less than where fewer rows are employed, consequently 
the velocity of the steam is also less where many rows of 
blades are used, and therefore lower speeds of the engine 
are admissible. In the Curtis turbine comparatively few 
rows of blades are used. The drop of pressure past each 
row is large and, consequently, the velocity of the steam 
past the blades is high. This necessitates a very high 
speed of rotation and, in the installations referred to, the 
turbine speed at full power will be above 3,500 revolutions 
per minute. This high speed will be reduced to about 90 
revolutions per minute at the propeller shaft by means of 
a double set of gearing. The turbine shaft is coupled to 
a pinion with helical teeth, which gears into two wheels, 
each on separate shafts, which turn at about 700 revolu- 
tions per minute, each of these shafts transmitting one- 
half of the power. The pinions on these shafts, in turn, 
gear into a double steel wheel on the main propeller shaft, 
causing a further reduction of speed to about 90 revolu- 
tions pet minute. . This arrangement provides for a cer- 
tain amount of flexibility and elasticity by means of 
spherical seated bearings for the gear shafts. The ex- 
tremely high speed of rotation of the turbine and the 
small number of rows of blades permit this part of the 
provelline machinery being made much lighter than would 
be the case with corresponding parts in an ordinary steam 


turbine of the same power for direct drive. 


Although progress in the commercial development of the | 


Diesel engine for marine work has been seriously retarded 
by the war, nevertheless during the past year several new 
vessels have been fitted with Diesel engines, and at present 
Lloyd’s has classed 38 ships fitted with this type of ma- 
chinery. Of these, the East Asiatic Company, of Copen- 
hagen, owns ten, the Nederlandsch-Indische Tankstoom- 
boot Maatschappij eight, and the Rederi Aktiebolaget 


Nordstjernan six. Thirteen of these vessels were built 
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and engined by Burmeister & Wain, of Copenhagen, and 
eleven were engined by the Werkspoor Company, of Am- 
sterdam. A two-stroke cycle Diesel engine, in which the 
cylinder contains two pistons, operating in opposite direc- 
tions, has been developed hy Messrs. W. Doxford & Sens, 
Ltd., with apparently satisfactory results. In this engine 
the effective stroke is the sum of the strokes of both 
pistons and the total height required for the engine is 
less in proportion to the length of the stroke than that of 
any other type. This type of engine is especially suitable 
for cases where the height is restricted and where long 
strokes are desired in order to obtain a reasonably high 


piston speed without an undue number of revolutions. 


Preparedness for Defense 


At a recent meeting of the New York Commandery of 
the Society of American Wars, attended by officers of the 
United States army and navy, a committee was appointed 
to secure the co-operation of all other patriotic societies 
and ‘kindred organizations of the United States for a 
united demand for such legislation by Congress as will pro- 
vide ample and adequate means of national defense both 
on land and sea. It goes without saying that this demand 
is made not with any idea of so-called “militarism” or the 
acquisition of new territory by force of arms, but for the 
purpose of guaranteeing the citizens of the United States 
the security and governmental protection which by its 
strength will discourage any plan of invasion by a foreign 
nation, and which at the same time will be the best guar- 
antee of peace in the future. 

This movement, as well as all others which tend to 
arouse the people of the nation and in turn their repre- 
sentatives in Congress to a full appreciation of the vital 
need of more adequate preparedness for defense, deserves 
unqualified support. For the adequate defense of a coun- 
try situated like the United States, however, there can 
be no question as to the importance above everything else 
of a strong and efficient navy, rather than a big army. 
The interests of the United States are not centered within 
its own boundaries. They extend to every part of the 
world, and to secure the rights of American citizens on 
the high seas-and in foreign countries no force is more 
potent than a strong and efficient navy. Few will now 
dispute the fact that if the United States had had a dozen 
more battleships at the time of its differences with Spain, 
eighteen years ago, there would have been no so-called 
Spanish-American War, and that the cost of those battle- 
ships would have been only a small fraction of the cost 
of the war. 
demand of the citizens of the United States for better pro- 


To profit by such a costly lesson, the first 


tection should be for increased naval streneth—and by in- 
creased naval strength we mean not only a bigger and 
more powerful navy, but adequate reserves of men, muni- 
tions and supplies and the enrollment of engineers, naval 
architects, shipbuilders and all men who, by training, 
skill and experience, can contribute to the upbuilding and 


maintenance of the navy in cases of emergency. 
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Fig. 2—Back View 


Triple Expansion Engine of 3,250 indicated horsepower, built by Messrs. Richardsons, Westgarth & Co., Ltd., of Hartlepool for the steamship Northwestern Miller. The cylinder diameters are 29, 49 and 
80 inches and the stroke 54 inches 
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Fig. 1—Front View 
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Fig. 3.—Steamship Northwestern Miller: Length, 433 Feet 6 Inches; Beam, 53 Feet 6 Inches; Depth, Molded, 39 Feet 


New Steamers for American Flour Trade 


Built by the Northumberland Shipbuilding Company, Ltd., Howdon- 
on=-Tyne, and Engined by Messrs. Richardsons, Westgarth & Com= 
pany, Ltd., of Hartlepool, for the Philadelphia Transatlantic Line 


BY FREDERICK C. COLEMAN 


Two steamers, specially designed for the conveyance of 
flour, were ordered in England last year from the 
Northumberland Shipbuilding Company, Ltd., of How- 
don-on-Tyne, by Messrs. Furness, Withy & Co., Ltd. 
These vessels, named the Northwestern Miller and South- 
western Miller, have recently entered the North Atlantic 
trade in the service of the Philadelphia Transatlantic 
Line, between London and Philadelphia. They are of 
uniform design and dimensions, and each takes the highest 
class at Lloyds, 100 At. The following are the principal 


dimensions: 

Leagin OVER goo 0000060000000000 433 feet 6 inches 
Length between perpendiculars...... 420 feet 
IBRORYGLIN, GENRES > G8 400000d00a0000 53 feet 6 inches 
Depth, molded, to shelter deck...... 39 feet 

Shelter ’tween decks............... 8 feet 6 inches 
Main ’tween decks ................ 8 feet 6 inches 
ID yet, JEN 65000500000 BAC Ho DOS 26 feet 9 inches 
Draft in ballast and bunkers........ 16 feet 6 inches 
Deadweight, including bunkers...... 8,600 tons 
CORA otpeepocadéopsvdoodessoo 73 


The vessels are built on the three-deck principle, includ- 
ing a shelter deck with deep frames of heavy bulb angle 
section. 


The decks are carried on heavy tandem girders and 
wide-spaced, built-up pillars, thus keeping the holds and 
tween decks exceptionally clear for the convenient stow- 
age of large and bulky cargoes. An orlop deck extends 
the full length of No. 1 hold and is suitable for carrying 
special cargo. 

There are seven steel watertight bulkheads and a cellu- 
lar double bottom extends fore and aft for water ballast, 
and water ballast is carried in a deep tank built aft of the 
engine-room bulkhead and in fore- and after-peak tanks, 
as shown in the table given below. 

The vessels are schooner rigged, the fore and main 
masts being built specially strong to deal with 25-ton lifts. 
There are four derrick posts to handle cargo in the deep 
tank and No. 3 hatch, and a total of sixteen derricks, one 
of which, fitted at the after side of the fore mast, is 
capable of dealing with 25-ton lifts at No. 2 hatch. There 
are six cargo hatches, four of which are 26 feet 6 inches 
by 18 feet, one 13 feet 3 inches by 18 feet, and another 15 
feet 5 inches by 18 feet. Grain divisions and shifting 
boards are supplied in Nos. 2, 3 and 4 holds. 

The deck machinery includes eleven 7-inch by 12-inch 
steam winches, fitted with large barrels and whipping and 
warping drums, and these were supplied by Messrs. Clarke, 
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Chapman & Co., Ltd., and there is also a quick-warping 
steam windlass, which was supplied by Messrs. Emerson, 
Walker & Co., Ltd. The steam steering gear is of the 
Wilson-Pirrie type, controlled by Brown’s telemotor gear, 
amidships, and there is also hand gear. There is a Kelvin 
patent standard compass and sounding machine. 


The following are tables of the various capacities: 


SHELTER "TWEEN DECKS 


Grain Bales 

Forward shelter tween decks....... 64,000 57.600 
After shelter itweendecks.. 5555-248 S750 51,500 
Casinogsidemeerrase sent tse ee 15,550 14,000 
GCabinystonewererctaan Sune - -eaceeee 3,700 3,500 
Horecastl eaene stig ict tance 5,040 4,530 
INRIA KEONKOS soacuscoqcasouc0e00 6,900 2,620 
Tommege tall oocdccccccasnccg00000 1,480 1,350 
PeNGTO SOX) en payaib dae cor ore a.bro Sid/a0, 0% A220 t) 5 Lyne 
Woal CAPACTIY caccocccc0000 158,150 135,100 

Matn “Tween Decks 
Grain Bales . 
N@ WF WWeeM dO. ooccccceccacn000 20,900 19,000 
INO. 2 Wwesa GESkS. .oosc0escecc00s- 39,700 36,200 
INO, B UKE GEOES. 650 0000000000000 15,900 14,500 
INO, ZL WWM CEOS, oo00006000000000 20,900 19,000 
IN@ 5 Wween GeOKSs o00000000000000¢ 18,800 17,109 
MOtalbee seissiataccrence Nn: 116,200 105,800 
Hops 

Grain Bales 

IN@, 1 Inollel, MPM. coocoanecceccooce 29,900 27.500 
IN©, 7 In@lal, WOWEP. oobococccvc00000c 20,750 19,100 
INOSeZ anol dear ten eater 98,200 91,400 
Deepitankse meee yao cae rea 32,700 30,600 
INOS. 2 hold eh Bras hier eae ee 49,100 45,200 
INO tl Vo) lms cots cmomoudasn cd vodo o 33.500 30,500 
WOU CAPACIIY ccccocasccoage 264,150 244,300 

BUNKERS 

Tons 

IPmsine ancl Inomlker oor, pO SIC. cccccescccvcccoac 112 
Engine and boiler room, starboard'side..-..........- 135 
Dlotaltinvensinerandibotlemspacesnerreeeeee 247 
“WWE GEARS (MOT! SUIS) scoccaacccaacexnascacocnd 118 
“yee deoks (stardnoarradl SIGE) ccocoosacccasoc000006 136 
Shelter ‘tween decks (port and starboard sides)...... 320 
Coal shoots... ake oes Sete ORE Cece ener 29 
WoKtgul IMAC CAPACITY ooovcceccccocss000000K6 850 

WATER BALLAST 

Pons 

NOs Meitdinkeed sh so cis hk ea ee eee On Ree teere 135 
INNO Het ENN coretee meen Reenter diclata’s didig clo wiioldodioro-d 0010 oot 490 

Dry tank (74 tons) 

NOLS tates c.. wsaia hee hte sae aoe a OR eEoe 155 
Nox Aatantke aia otseisteik ooo as checker eI CS OIC 350 
Neos Gpatanikies 5 siaiedicslens estate erate oaneaes salsa anaes Cree erie 100 
Deep takes esc a Saconds tad ciuneaceione es OTA ue D OTe Romer 955 
Astterspeakitank, .:sinielsasc onthe one Cer aeiee 125 
More=peakataitks, - du tuakquwasthin Gate ntiiean Seater T10 
Motalycapacibys® saan pease wey weetoee eae er 920 


The accommodation throughout is fitted with steam 
heating, and the ventilation of the lower holds and ‘tween 
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decks was specially considered, four ventilators being fitted 
to each hold and ’tween decks. The electric lighting in- 
stallation comprises twelve large cargo clusters, mast 
head, side and stern lights. The anchors are of Byers’ 
patent stockless type. 

A large dining room for the captain and officers is sit- 
uated amidships on the shelter deck, and the captain, chief 
officer and Marconi wireless operator are berthed in a 
large steel deckhouse on the top of the saloon house. The 
officers, engineers and apprentices are berthed in steel deck 
houses at the side of the vessel on the shelter deck, abreast 
of the engine room casings, while the crew are accommo- 
dated aft under the shelter deck, and have cubicles for the 
separate watches. The mess room is fitted in the center 
alleyway. The petty officers’ quarters, hospital, wash 
house and toilet rooms are on the large steel deck house 
aft on the shelter deck. 

The propelling machinery of each of these vessels, sup- 
plied and fitted by Messrs. Richardsons, Westgarth & Co., 
Ltd., of Hartlepool, consists of a set of powerful triple- 
expansion engines, specially designed for the heavy North 
Atlantic trade. The bearing surfaces are exceptionally 
large, and the scantlings throughout are of very ample 
proportions. The cylinders are 29 inches, 49 inches and 
80 inches diameter by 54-inch stroke. The indicated horse- 


' power is 3,250 and the nominal horsepower 681. 


Steam is supplied by three large single-ended boilers, 
17 feet 6 inches diameter by 12 feet length, each working 
at a pressure of 180 pounds per square inch and having 
four furnaces and arranged for Howden’s system of forced 
draft. The heating surface is 10,450 square feet. 

Both main and auxiliary condensers are of the Contraflo 
type, this system being adopted in its entirety, with com- 
pensator exhaust steam surface feed heater and Cascade 
filter. The propeller shaft is forged of “lockfast” iron, 
fitted with continuous gun-metal liner, and the propeller is 
of solid manganese bronze. 

The large number of auxiliaries in the engine room in- 
clude centrifugal circulating pump with enclosed engine, 
independent, slow-speed feed pumps, extra large ballast 
pump, auxiliary feed pump, and a Morison’s evaporator. 

The machinery was built to pass the Board of Trade and 
Lloyds requirements, and to the inspection of Messrs. 
Esplen & Sons, Ltd., of Liverpool. These two vessels 
have a Service speed of about 13 knots. 


First Diesel-Engined Vessel for the 
United States Navy 


The U.S. S. Maumee is one of two twin-screw fuel ships 
authorized by the Naval Appropriation Act of August 22, 
1912, “to cost, exclusive of armor and armament, not to 
exceed one million, one hundred and forty thousand dol- 
lars (£234,000) each. and which shall be built in navy 
vards, one to be built in a navy yard on the Pacific Coast.” 
These two vessels, the Maumee and her sister ship, the 
Kanawha, were built in the Mare Island Navy Yard to 
carry fuel and minor supplies for the fleet. 

The Kanawha, now in commission with a merchant com- 
plement, is propelled by two triple-expansion steam en- 
gines of 2,600 indicated horsepower each, while the Mau- 
mee is to have for propelling machinery two Diesel en- 
eines of 2,500 brake horsepower each. At the time these 
vessels were authorized there were already afloat a num- 
ber of motor ships whose performance warranted the 
adoption in our service of Diesel motors of the heavy. 
slow-sneed type for our auxiliary vessels. The sum of 
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money available for the construction of the Maumee was 
based on steam-engine propulsion, and was not sufficient 
to cover the entire cost of experimental and construction 
work of a pair of large Diesel engines. 

In order to introduce this type of motive power into our 
service, a Naval Appropriation Act of March 4, 1913, pro- 
vided “that the unobligated balances under the appro- 
priation ‘Steam Machinery’ for the fiscal years ending 
June thirtieth, nineteen hundred and twelve, and June 
thirtieth, nineteen hundred and thirteen, not exceeding 
$250,000 (£51,250) are hereby reappropriated and made 
available for the development of a type of heavy-oil en- 
gine suitable for use in one of the fuel ships authorized by 
the act approved August twenty-second, nineteen hundred 
and twelve, and the expenditure thus incurred shall not 
be a charge against the limit of cost of such vessel.” 

It is the present intention of the Navy Department to 
man the Maumee with officers of the navy and an enlisted 
crew. 

The two ships are similar except as to their propelling 
machinery, which, however, will be kept within the same 
machinery spaces on both vessels; that is, between frames 
136 and 166. Externally their appearance will be the same, 
except that the smokestack of the Maumee will come out 
of the after end of the machinery spaces, while that on the 
Kanawha will come out of the forward part of the ma- 
chinery spaces. The Kanawha has four Babcock & Wil- 
cox boilers forward of the main engines, while the Mau- 
mee will have two boilers of the same make, but smaller in 
size, just abaft the main engines. 

These two vessels will afford an excellent opportunity 
of comparing the two types of machinery, as they are not 
only sister ships, but they will be employed on identically 
the same duty, and will probably burn the same grade of 
fuel. It would be premature at this writing to attempt any 
comparison between the two vessels, except that the Mau- 
mee’s propelling plant will be more costly and considerably 
heavier that that of the Kanawha. A comparison of 
weights, however, should also include the fuel to cruise 
considerable distances, in which latter case the question 
of weight will be in favor of the Maumee’s plant, owing to 
the unquestioned higher fuel economy of the Diesel motor 
over that of the steam engine. 

The principal characteristics of these two vessels are 
given as follows: 


Length between perpendiculars........ 455 feet 

IOXSENIA 66 GOS SOO RRR RR caine cio Gos 3 0 0% 56 feet 

Wratte (loaded)... i. csacecn woe 26 feet 4 inches 
fonnaces (loaded); about... 4-eeepen ie 15,000 tons 
Specda@loaded)) io neare eer 14.5 knots 
Garcopcapacityatueluoilae sees 10,000 tons 


The main propelling machinery of the Maumee is being 
built at the navy yard, New York, and consists of two 
single-acting, two-cycle, six-cylinder, Diesel engines of 
the slow-speed, cross-head, heavy-duty type. Each engine 
will develop its full power of 2,500 brake horsepower at 
130 revolutions per minute. 

In order to gain a maximum of Diesel-engine experience 
in a minimum of time, the Bureau of Steam Engineering 
decided to obtain the manufacturing rights and a set of 
working plans from some company already engaged in 
that line of work, and to build the engines in one of the 
navy yards. The Navy Department, therefore, obtained 
bids from various shipbuilding and manufacturing com- 
panies, both at home and abroad, and finally contracted 
with the Electric Boat Company, of Groton, Conn., Ameri- 
can licensees of the Maschinenfabrik-Augsburg-Nurnberg, 
or M. A. N. Company, of Nuremberg, Germany. 
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The Electric Boat Company, through a subsidiary com- 
pany, the New London Ship and Engine Company, manu- 
factures two-cycle, single-acting Diesel engines of the 
M. A. N. type for submarines and other marine work. 
This company also manufactures a four-cycle Diesel en- 
gine for marine use, but up to date has not constructed 
engines of the heavy-duty, slow-speed type used in ocean- 
going vessels. 

The contractor obtained the original design and draw- 
ings from the home company, translated all figures from 
the metric to the English system, and supplied the Gov- 
ernment with a set of retraced plans, whereon only slight 
departures from the original design were made. The 
navy yard, New York, checked the translated drawings by 
comparison with the original German drawings, and, after 
approval by the Bureau of Steam Engineering, built the 
engines, following the drawings as closely as conditions 
would permit. It will not be out of place here to observe 
that it would probably have been cheaper to build the 
engines using the original metric figures and scales. All 
the translated figures contained decimals to the thousandth 
part of an inch, which made the checking extremely tedi- 
ous, and the work in the shop, where English scales were 
used, slower than it would have been otherwise. The 
decimals made it difficult for the man at the machine tool 
to distinguish between important and unimportant di- 
mensions, so that the result showed considerable time spent 
in making all dimensions correct. 

All parts of the engine were made in the navy yard, 
except the very few steel castings required, and the heavy 
connecting rod, piston rod and thrust and line shaft forg- 
ings. These forgings were purchased rough turned and 
finished in the yard. The crankshaft was purchased from 
the Erie Forge Company, of Erie, Pa. 

Each main engine, turning outboard going ahead, drives 
the following attached auxiliaries: 

Three high-pressure air compressors for fuel injection 
and for charging air starting bottles. 

Three scavenger compressors for cylinder scavenging. 

Two salt-water pumps for cooling all water-jacketed 
parts of engine except pistons. 

One fresh-water pump for piston cooling. 

One lubricating oil pump for thrust block, main, crank- 
pin, and crosshead bearing lubrication. 

Two general service water pumps for fire, bilge or sani- 
tary purposes. 

Twelve mechanical lubricators for cylinders and for 
minor bearing lubrication. 

One fuel oil supply pump for pumping fuel from ship’s 
bunker tank to engine supply tanks. 

Six fuel oil measuring pumps for supplying fuel to cyl- 
inders from engine-room tanks. 

One speed governor, one tachometer and one revolution 
counter. 

The diameter of the cylinders in each engine is 25.197 
inches. The length overall of each engine is 52 feet 4.63 
inches, and the height from the centerline of the crank- 
shaft to the centerline of the cam shaft at the cylinder 
heads is 18 feet 9.197 inches. 

One of the pair of engines is practically complete and 
has been given exhaustive trials on the test bed in shops 
at the navy yard in Brooklyn. It will be several months, 
however, before the engines have been installed in the 
Maumee, and service trials can be carried out at sea for 
comparison with the performance of her sister ship pro- 
pelled by steam power. 

At the shop tests the engine was operated on an oil simi- 
lar to the standard grade of fuel oil used in the steam 
boilers on vessels of-the United States Navy. 


New French Liner Lafayette for New York Service 


New Quadruple Screw Steamship Lafayette 


French Line’s Service to New York Augmented by Addition 
of Swift Modern Vessel of 12,000 Tons and 14,400 Horsepower 


Recently the Compagnie Général Transatlantique has 
found it necessary to increase its transportation facilities 
between French ports and New York by the addition to its 
present transatlantic fleet of the new quadruple screw 
steamship Lafayette, of 12,000 gross tons and 14,400 horse- 
power, illustrated on this page. 

The Lafayette, which is a 
sister ship of the Espagne, is 
built of steel to the highest 
requirements of French naval 
construction, with double hull 
and numerous watertight 
compartments. Propulsion is 
by combination reciprocating 
and turbine engines actuat- 
ing four screws. In accord- 
ance with the latest require- 
ments the most modern 
equipment and appliances for 
safety of life at sea have 
been provided. Life rafts 
have been discarded and a 
complete equipment of thirty- 
eight Lundin lifeboats has 


been installed with Welin 
launching davits. 
French Line ships have 


long been noted for the char- 
acter and quality of their in- 
terior fittings and for the 
comfort, convenience and 
luxury provided for their 
passengers. In these respects 
the Lafayette fully maintains 
the reputation established by 
her predecossors. The pub- 
lic rooms are of ample size, 
exquisite in appointments 
and luxuriously furnished. 


Main Stairway 


Both first and second class accommodations are pro- 
vided. The suites de luxe and the cabines de luxe are 
situated on the boat and promenade decks, thus having 
plenty of outside light and natural ventilation. The prome- 
nade deck is long and spacious and the forward portion 
is sheltered by thick plate glass panels. 

Special provision has been 
made for the care of children 
on the ship, including a play- 
room of generous size and 
also a Punch-and-Judy thea- 
ter, which is a novelty on 
board ship. 

In addition to the special 
suites, all of which are pro- 
vided with bath and toilet, 
other first class. cabins are 
provided on the upper deck, 
each furnished with a lower 
berth and sofa. All of these 
cabins are supplied with hot 
and cold running water, with 
direct outlet to the sea. In 
addition to natural ventila~ 
tion for the cabins, electric 
fans draw in fresh air from 
the outside and force this in- 
to ducts leading to all the 
staterooms. This fresh air 
supply can be controlled 
within each stateroom inde- 
pendently of the other rooms. 
The reading, writing, social 
and smoking rooms are all of 
large size. 

The Lafayette’s maiden 
voyage to New York was 
successfully completed in 
November. 
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Upper View—First Class Smoking Room. Lower View—First Class Drawing Room. Inset—Cabin de Luxe 


(Photograph copyright by Edwin Levick, New York) 
Fig. 1.—Houseboat Captiva. 


Shallow-Draft 


Designed by Gielow & Orr for Mr. Harry Payne Whitney 


Houseboats for Yachtsmen 


Large Power Boats Recently Designed by Gielow 
& Orr, of York, for Navigating Inland Waters 


The characteristics of the Atlantic coast of the United 
States, as well as of the inland bays and navigable streams, 
furnish a wide diversity of cruising grounds for pleasure 
power boats. For a vessel of this type to be serviceable in 
the inlet and bays of the New England coast and down 
to the sunny lagoons, shallow streams and inland bays of 
Florida, a craft is required which combines the seagoing 
qualities of a good motor yacht with the more material 


(Photograph copyright by Edwin Levick, New York) 


comforts of a roomy houseboat. Light draft is essential 
for winter cruising in southern waters, and a fair amount 
of speed and seagoing qualities are also required to enable 
the owner of such a boat to make the long run between 
the winter and summer cruising grounds. 

Many craft of this type have been designed by Messrs. 
Gielow & Orr, of New York City, during the past. fifteen 
years, two of the latest of which are illustrated herewith. 


Fig. 2.—Dining Saloon of the Captiva 
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(Photograph copyright by Edwin Levick, New York) 


Fig. 4.—Engine Room of the Captiva, Showing Two 200-Horsepower, Six-Cylinder, Winton Motors 


DECEMBER, IQIS5 


INTERNATIONAL MARINE ENGINEERING 


LE aii ODD Sashes, 


ing Room 


1V 


Main Li 


5 


Fig 


Fig. 6.—Stateroom 
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The first is the Captiva, built by J. W. Sullivan, New York, 
last May for Mr. H. P. Whitney, of the New York Yacht 
Club. The boat is of steel, 130 feet 6 inches long overall, 
121 feet long on the waterline, 21 feet beam and 4 feet 
draft, fully loaded. Tht hull is divided into six watertight 
compartments by five transverse bulkheads. The keel is 
of the flat plate type, 48 inches wide, of No. 2 B. W. G.,, 
with the vertical keelson of No. 4 B. W. G. 18 inches 
amidships increased at the ends. The frames are 22-inch 
by 2¥%4-inch by 4.1-pound angles, and the reverse frames 
2-inch by 2-inch by 3.2- aoe angles. The floors are of 
steel plate, No. 4 B. W. G., and the deck beams of 3-inch 
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Manitowoc, Wis., for Honorable James D. Cameron, from 
designs by Messrs. Gielow & Orr, of New York. This is 
the Conewago, which is constructed of wood throughout, 
100 feet long overall, 90 feet 9 inches length on waterline, 
18 feet beam under guards, with a. full load draft of 3 
feet. The boat has a deckhouse of mahogany arranged 
with an observation and smoking room forward and a din- 
ing room and pantry aft. Below decks are the owner’s 
stateroom, six guests’ rooms, a large galley, the engine 
room, and finally, in the stern, accommodations for the 
officers and crew. 

The propelling machinery consists of two Winton gaso- 
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Fig. 7—General Plans of Houseboat Conewago 


by 2-inch by 4.1-pound angles. The plating is of steel, 
ranging from No. 2 to No. 5 B. W. G., worked in in-and- 
out strakes, and extending up to the upper deck. 

The deckhouse of mahogany is 62 feet long, with a 
mean width of 13 feet 6 inches. In the forward end is 
the main saloon or social hall. Immediately aft is the 
lobby and chart room, while next comes the dining room 
and pantry. The owner’s and guests’ quarters are in the 
forward part of the vessel and occupy the entire width for 
a fore-and-aft distance of 50 feet 6 inches. Amidships is 
the machinery space and aft of that the galley and officers’ 
and crew’s quarters. 

The propelling machinery consists of two 200-horse- 
power, six-cylinder Winton gasoline (petrol) motors, 
manufactured by the Winton Gas Engine & Manufactur- 
ing Company, of Cleveland, Ohio, with cylinders 9 inches 
diameter by 14 inches stroke, driving 46-inch propellers 
designed to give the vessel a speed of 14 miles per hour. 
The engines are entirely enclosed with two separate sets 
of magnetos and two spark plugs in each cylinder. The 
gasoline (petrol) tanks have a capacity of 6,000 gallons. 
Among the auxiliaries are two 5-kilowatt Winton electric 
lighting sets, supplying current for a searchlight, electric 
pumps, compressors, storage batteries, etc. There is also 
a refrigerating and ice-making plant and steam heating 
plant. 

Another boat of similar type was recently built at 


line (petrol) engines, manufactured by the Winton Gas 
Engine & Manufacturing Company, of Cleveland, Ohio. 
These engines each have six cylinders, 6/2 inches diam- 
eter by 9 inches stroke, which are capable of driving the 
boat at a maximum speed of 11 knots and a normal cruis- 
ing speed of 10 knots. The fuel tanks have a capacity 
sufficient to give a cruising radius of 1,200 miles. 

The Conewago’s first run from the builders’ yard at 
Manitowoc, Wis., to New York City by way of the Great 
Lakes, down the St. Lawrence River and then down the 
Atlantic coast, covered a distance of 3,186 miles. The 
trip was made in 13 days and 7 hours’ actual running time, ~ 
the fuel consumption for the entire trip being 2,540 gal- 
lons of gasoline (petrol) or .8 gallon per mile. 


New Irarian TRANSATLANTIC LrneR.—The new twin- 
screw steamer Giuseppe Verdi of the Transatlantica 
Italiana Line, built especialy for the service between New 
York, Genoa, Naples and Palermo, reached New York on 
November 19 on her maiden voyage. She is 505 feet 
3 inches long over all, 480 feet long between perpendic- 
ulars,, 59 feet 8 inches beam and 37 feet depth. Her gross 
tonnage is 9,773 and she was designed for a service speed 
of 18 knots. Accommodations are provided for 96 first 
class, 135 second class, 100 intermediate and 1,792 steer- 
age passengers. 


Naval Architects’ Annual Meeting 


Twenty-third Convention of the Society of Naval Architects 
and Marine Engineers—Abstracts of Principal Papers Read 


The twenty-third annual meeting of the Society of 


Naval Architects and Marine Engineers was held at the - 


Engineering Societies Building, New York, on Novem- 
ber 18 and 19. Colonel Robert M. Thompson, president 
of the society, presided at the professional sessions, which 
were held both morning and afternoon of each day of the 
convention, and also acted as toastmaster at the annual 
banquet which was held on the evening of the nineteenth 
at the Waldorf Astoria hotel, where the all-important 
question of military preparedness was discussed from 
many points of view. 

The annual report of the secretary-treasurer showed 
that the membership of the society at the close of the 
annual meeting in 1914 was 813. During the past year the 
society lost fifteen members by death, while seven resigned. 
During the meeting, however, thirty-six new members 
were elected. From November 1, 1914, to October 31, 1915, 
the total receipts were $11,329.75 (£2,320) and the total 
disbursements $10,138.67 (£2,080). The total resources 
of the society are $20,408.22 (£6,025) and its total liabili- 
ties $595 (£122), making the society’s present worth (on 
October 31, 1915) $28,813.22 (£5,903), divided as follows: 
Working capital, $15,368.22 (£3,150); endowment fund, 
$12,560 (£2,575), and income earned, $885 (£178). 

The following deaths were recorded during the year: 
G. A. Bisset, A. J. DuBois, Charles A. Harrington, Henry 
S. Hayward, John B. Hereshoff, Albert L. Hopkins, John 
Lloyd, Alexander J. Maclean, Frederick G. Rogers, 
Charles Ward, Jacob R. Andrews, Ransford D. Bucknam, 
Harrison B. Moore, D. S. Vassilieff and Revere B. Pul- 
sifer. 

The officers elected for the coming year were as fol- 
lows: President, Stevenson Taylor; vice-presidents (term 
expiring December 31, 1918), H. I. Cone, Lewis Nixon, 
G. W. Dickie, G. E. Weed; members of council (term ex- 
piring December 31, 1918), H. A. Magoun, W. J. Baxter, 
Andrew Fletcher, R. H. Robinson, W. D. Forbes, W. G. 
Coxe; associate members of council (term expiring De- 
cember 31, 1918), J. S. Hyde, H. D. Goulder. D. H. Cox 
was re-elected secretary-treasurer. 

The following were elected to membership in the so- 
ciety: 

Life Associate Member.—Colonel Robert M. Thompson, 
New York. 

Members.—Cornelius A. Binks, superintending engi- 
neer, New York & Cuba Mail Steamship Company, New 
York; Frederick H. Chase, naval architect, Tams, Le- 
moine & Crane, New York; Andrew W. Christian, assist- 
ant to the president, Harlan & Hollingsworth Corporation, 
Philadelphia; Neils Christiansen, superintendent of ma- 
chinery, Newport News Shipbuilding & Dry Dock Com- 
pany, Newport News, Va.; Albert C. A. Holzapfels, vice- 
president, Holzapfels, Ltd., New York; Russel C. Jones, 
manager, marine department, Griscom-Russell Company, 
New York; George F. Lawley, president, George F. Law- 
ley & Son Corporation, Neponset, Mass.; Johan H. Lin- 
droos, draftsman, Cox & Stevens, New York; John S. 
Leitch, general manager, Collingwood Shipbuilding Com- 
pany, Collingwood, Ont.; David Millar, surveyor, Lloyd’s 
Register of Shipping, Baltimore, Md.; Joseph F. Moran, 
vice-president, Atlantic Basin Iron Works, Brooklyn, 
N. Y.; Kurt A. W. Orbanowski, naval architect, New 
York; Evangelos D. Papayannis, naval constructor, Royal 


Hellenic Navy; William W. Smith, engineer, Westing- 
house Machine Company, East Pittsburg, Pa.; John F. 
Wentworth, draftsman, Navy Yard, Boston, Mass.; Cecil 
W. Weaver, marine estimator, Pusey & Jones, Wilming- 
ton, Del.; Ludwig Anderssen, ship and engine surveyor, 
New York; Henry Holmes, assistant engineer, Esplen & 
Sons, New York; James McNaught, manager, Esplen & 
Sons, New York; Frederick J. Smith, superintendent, ma- 
chine shop, Robins Dry Dock & Repair Company, Brook- 
lyn, N. Y.; Louis N. Lacombe, assistant superintendent, 
Robins Dry Dock & Repair Company, Brooklyn, N. Y.; 
Samuel Bennett, surveyor, American Bureau of Shipping, 
Newport News, Va. 

Associates—Norman R. Dutton, designer, marine ma- 
chinery, Pusey & Jones Company, Wilmington, Del.; 
Charles F. de Ganahl, president, Tampico Navigation 
Company, New York; James A. Guthrie, Jr., marine ad- 
juster, insurance department, Pennsylvania Railroad Com- 
pany; Von-Fong Lam, student, Massachusetts Institute 
Institute of Technology, Boston, Mass.; John A. Mc- 
Gregor, president, Union Iron Works, San Francisco, 
Cal.; Charles H. Macdonald, Art Metal Construction Com- 
pany, New York; Leigh R. Sanford, United States Engi- 
neer Office, Rock Island, Ill.; Henry E. Rossell, assistant 
naval constructor, U. S. N., Navy Yard, New York. 

Juniors —Henry C. Adams, Jr., shipfitter, New York 
Shipbuilding Company, Camden, N. J.; Clay L. Jennison, 
draftsman, United States Coast Guard, Washington, D. C.;: 
Carl E. Petersen, draftsman, Morse Dry Dock & Repair 
Company, Brooklyn, N .Y.; Philip H. Thearle, draftsman, 
San Diego Marine Construction Company, San Diego, 
Cal.; George Laing, Jr., surveyor, the Vessel Agency, 
New York; Linn M. Rakestraw, student, University of 
Michigan, Ann Arbor, Mich. 

The following are abstracts of the papers read and dis- 
cussed at the meeting: 


Aerodynamical Experiments Upon a Yacht’s Mainsail 
BY PROFESSOR H. A. EVERETT 


ABSTRACT 


Experiments were carried out in the aerodynamical 
laboratory of the Massachusetts Institute of Technology 
in January, 1915, to determine the possibility of obtaining 
reliable information concerning the action of sails in the 
wind. The work resulted in the determination of the 
location of the true center of pressure, the normal pressure 
per unit of area for a given wind velocity, and the proper 
angle of boom to center line for fastest sailing on a given 
course. 

The experiments were carried out with a single sail 
(a mainsail), as the adoption of two (jib and mainsail) 
would have injected an indeterminate feature, the inter- 
relationship between them due to variations in sheet trim- 
ming. The sail used was an exact reproduction of a suc- 
cessful sail as used on one of last season’s, Class P, rac- 
ing yachts, and was made accurately to the scale of 3% 
inch to 1 foot of light, firm China silk. It was made out 
of a single piece of silk, no attempt being made to re- 
produce seams, but the roach at the leach of the sail was 
the maximum which the rule permits and was held out 
by miniature battens. The sail was carefully cut and 
made by Wilson & Silsbee in exact conformity with their 
cutting plan for the full-sized sail. 
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In carrying out the tests it was considered undesirable 
to have any sort of body under the sail to which the main 
sheet could be made fast, as this would inject a disturbing 
factor into the action of the wind on the sail by disturb- 
ing the air flow to the sail, therefore the boom (of 
3/16-inch steel tubing) was rigidly attached to the mast 
(of 5/16-inch steel tubing) at an angle which represented 
the normal setting of the sail. The gaff was free to swing 
off and take up whatever position the wind drove it into. 
The sail was set by throat and peak halyards as nearly 
as possible in exact conformity with the setting of the 
actual sail. The sail was provided with battens correct 
to scale, the attachment to the boom and gaff was by the 
customary lace lines, and the luff was held to the mast by 
small brass rings. The sail was vertical at all times, no 
attempt being made to simulate heel. 

The experiments were made possible by the facilities 
of the aerodynamical laboratory or “wind tunnel” recently 
established at the Institute in connection with the Depart- 
ment of Naval Architecture under Prof. C. H. Peabody. 
Their successful conclusion was largely dependent on the 
hearty co-operation of Assistant Naval Constructor J. C. 
Hunsaker, who is in direct charge of the aeronautical in- 
struction and this laboratory. The “wind tunnel” consists 
of a square duct 4 feet on a side through which a current 
of air is drawn at uniform velocity with a balance under 
it which supports the models to be tested and weighs the 
different forces acting on them. 

The method of carrying out the observations was to set 
the sail with the plane of the boom and mast parallel to 
the center line of the wind tunnel, then by turning the 
boom up stream to known angles with the center line to 
measure torque and the moment of the thrust in the direc- 
tion of the wind and at right angles to it. A plane passed 
through the boom and mast was considered the plane of 
reference for all settings. The twisting moment or torque 
about the mast was measured by the torsional distortion 
of a calibrated wire in the extension of the axis of the 
mast. The balance which was used for this work is a 
copy of the one in use in the National Physical Laboratory 
in Great Britain, and was built under their direction by 
the Cambridge Scientific Instrument Company especially 
for the Institute. It is a remarkable combination of in- 
genuity and extraordinary instrument-making skill, and 
has been used extensively for the regular aerodynamical 
experiments carried out in the laboratory. The observa- 
tions for thrust and torque were taken for each angle with 
the speed of the wind maintained constant at 15.1 miles 
per hour. When the observations of thrust had been 
completed for all angles the settings were repeated at the 
same wind velocity for measurements of torque or mo- 
ment about the mast, as both thrust and moment cannot 
be measured simultaneously on the balance. 

In order to determine the effect of varying wind inten- 
sity some of the runs were repeated for winds of approxi- 
mately 10 miles and 20 miles per hour. It was thought 
that intermediate points could be filled in by cross fairing 
from the similar curves derived for 15 miles per hour. 

Observations were taken of the moment of the compo- 
nent of the wind pressure on the sail acting along the 
wind and of the moment of the component acting across 
the wind and of the moments of the resultant or total 
pressure about the mast. This gave four equations which, 
however, contained five unknowns. By repeating the first 
two observations, with the length of the vertical arm 
shortened 6 inches, two more equations were added with- 
out increasing the number of unknowns, which resulted 
in six equations involving five unknowns. The unknowns 
were: First, the transverse component of the wind pres- 
sure; second, the down-stream component; third, fourth 
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and fifth, the co-ordinates of the center of pressure, meas- 
ured respectively along the wind, across the wind, and ver- 
tically, origin at the intersection of the bottom of the 
boom with the center line of the mast. The known quan- 
tities were the weights on the scale beams, the torque and 
the length of the weighing arms. 

The solution of the equations gave the horizontal co- 
ordinates, and the square root of the sum of their squares 
gave the distance along the boom at which the resultant 
pressure may be considered as acting. The determination 
of the vertical co-ordinate was perhaps the least precise 
of any of the characteristics, as its derivation involved 
the difference between the readings obtained with the arm 
at its original length and when shortened. In some cases 
this resulted in a small difference of two large quantities. 

The components of the wind pressure on the sail acting 
along the wind and across the wind were derived directly 
from the equations and their resultant gave the resultant 
wind pressure in magnitude, direction, and point of appli- 
cation. Therefore it was possible to plot this resultant 
wind pressure in its true location and to scale for the 
different angles of boom to wind. The maximum result- 
ant pressure occurred at an angle of boom to wind of 
110 degrees, which was not unexpected when it is noted 
that the gaff was then at about 80 degrees with the wind 
and one might consider that the mean line of the sail was 
at practically 90 degrees. (AIl angles were measured up 
stream from the initial position of the boom.) 

The maximum pressure with the wind at 15.1 miles per 
hour amounted to 0.885 pound per square foot, using the 
net area of the sail. It is probably more correct to include 
the projected area of the boom, mast and gaff and use 
the total area. This gives for the maximum pressure 
0.833 pound per square foot. FEiffel’s formula for the 
resistance of curved surfaces (camber I in 7) at 90 de- 
grees with the wind, gives for this case 0.825 pound per 
square foot, which is an interesting agreement lying well 
within the accuracy claimed for either experimental work. 
It would seem that this formula of Eiffel’s was applicable 
to the determination of maximum wind pressure for 
yachts, provided the area of spars, etc., is included in the 
area. 

It is interesting to consider on what direction of sailing 
the ship is driven the fastest by this sail. If we assume 
that the hull resistance is the same for all courses and 
is not affected by different angles of heel, the course 
which is at 190 degrees with the wind is the one on which 
the boat will go the fastest. For this course the best angle 
which the boom should have with the center line of the 
boat is shown to be about 88 degrees. It should be re- 
membered that this applies to the single sail rig only. 

A very interesting point to be noted is that for courses 
from 45 degrees to 160 degrees with the apparent wind 
(shown by the fly at the mast head), the angle between 
the boom and center line of ship for best sailing, with this 
sail, should be approximately one-half the angle between 
the fly at the masthead and the centerline of the ship. 

In all of the work so far considered no distinction has 
been made between real and apparent wind, but in apply- 
ing the work to a yacht the wind which is customarily 
observed is that indicated by the fly at the mast-head. 
This is the apparent wind, and it is the resultant of the 
speed of the boat and the true wind. It is obvious that 
the wind of the tunnel experiments corresponds to the 
apparent wind. If it is desired to find the relationship 
between the apparent wind and the real wind or the rela- 
tionship between the real wind and the courses, an esti- 
mate of the speed of the yacht in terms of the speed of 
the wind must be assumed, and then it will be possible to 
obtain the direction of the true wind. 
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Inland Navigation and Barge Construction Versus 
Floating Bridges 
BY J. H. BERNHARD 
ABSTRACT 

In this paper the author takes the stand that the average 
Western river steamboats, costing $70 (14/11/8) per net 
ton cargo capacity are of obsolete construction, and at- 
tributes the decline of transportation on the inland water- 
ways very largely to the fact that naval architects have 
never put themselves seriously at work to replace these 
river steamers with more modern and economical carriers. 
As a solution of this problem, he describes the steel self- 
propelled barges of 1,000 tons carrying capacity, built 
according to his ideas for navigation between New Or- 
leans, La., and Tuscaloosa, Ala. These boats have been 
operated successfully carrying freight over this route a 
distance of 1,050 miles and returning empty at a total cost 
of 40 cents per ton, or about 3¢ mill per ton mile, one-tenth 
of the average railroad charge. In these boats the cargo 
is placed on deck, there being no hatches in the deck. By 
placing the cargo on the deck the entire hold is available 
for strengthening purposes and for placing the structural 
braces at the best possible advantage. The result was that 
very light material was used, the hull being built of %-inch 
plate and the frames of 2%-inch by 2¥%-inch by 14-inch 
angle iron. Although the barge carries 1,000 tons net, 
there are only 170 tons of steel in her construction, and, 
together with the machinery, bunkers, etc., the total weight 
of the barge is only 240 tons. At full load these barges 
displace 1,240 tons of water, were given a speed of 8 miles 
per hour with only 150 horsepower, using for this purpose 
gas-producer engines burning breeze coke, which brought 
the cost down to I/Io cent per horsepower per hour. 

From this experience the author has recently organized 
a company for establishing a line of self-propelled barges 
on the Mississippi River. The barges will be divided into 
two classes—speedy and slow. The speedy barges will be 
310 feet long, 56 feet wide and 9 feet deep, with a draft of 
7 feet, propelled by four 600-horsepower engines, esti- 
mated to give a speed of 20 miles in slack water, 22 miles 
down stream, and 17% miles up stream. The slower 
barges, of which the first is now nearly completed, will be 
240 feet long, 42 feet wide, capable of carrying 1,500 tons 
on a draft of 7 feet, and 500 tons on a draft of 3% feet. 
These barges were described in the November issue of 
INTERNATIONAL MARINE ENGINEERING. 


Recent Progress with the Active Type of Gyro=Stabilizer 
for Ships 
BY ELMER A. SPERRY 


ABSTRACT 


As the result of noteworthy experiments on board the 
U. S. S. Worden with the active type of gyro-stabilizer, 
it has been established that the gyroscope is useful in 
solving certain problems at sea, and orders have been 
issued by the Navy Department for fitting permanent 
plants, thus putting it into practical service. Since this 
work further investigations have been in progress. Among 
these have been determinations of the exact amount of 
the true wave increment the gyros are required to neu- 
tralize, involving the relation of the gyro-quenching in- 
crement to the natural extension curve of roll of the ship. 
It is gratifying to note that all of this work has proven 
the soundness of the basic formula originally laid down 
by Naval Constructor Taylor, in course of which he 
points out that gyro moment of stabilizer equipment for 
ships varies directly as the characteristic of the ship— 
i.e., the product of the displacement, the metacentric 
height and period of roll. There is no variation from this 
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rule involved in the fact that it has been definitely ascer- 
tained that small boats require relatively larger moments 
or greater stabilizing power than is the case with larger 
ships. This means that waves of given magnitude belabor 
small ships more than they do large ones, which is to be 
expected, and therefore require relatively more roll- 
quenching power to be fitted. Again, it is possible to 
adjust the plant in other ways to meet special conditions, 
such, for instance, as limited space, met with in the case 
of submarines; limited weight, which is the case where 
the gyro is placed on deck, as in the motor yacht Widgeon, 
and which is also the case with submarines; then again 
the condition where a limited power supply is available 
for spinning the gyro or gyros and handling the equip- 
ment. 

Inasmuch as the roll-quenching power of the gyroscope . 
varies as the square or its diameter and only directly as 
its speed and weight, and inasmuch as another factor— 
i.e., the power required for spin at the higher rates— 
varies almost directly as the cube of the peripheral veloc- 
ity, it will at once be seen that where ample space is avail- 
able and the matter of weight is not critical the rotor and 
spread of bearings may be so adjusted as to require a 
minimum of power for maintaining the spin of the wheel 
for a maximum of gyroscopic moment; and vice versa 
where only a limited space and weight are permissible 
and an abundance of power available, a small gyro spin- 
ning at higher velocity may be utilized for developing 
comparatively large stabilizing moments. 

The first commercial gyroscope stabilizing equipment to 
be installed has been placed upon the yacht Widgceon, ply- 
ing on the Great Lakes. This was placed in service in the 
autumn of 1915, and is of the full active type. The char- 
acteristics of the Widgeon are as follows: Displacement, 
165 tons; metacentric height, 1.75 feet; period of roll, over 
and back, 4.75 seconds; waterline length, 120 feet; water- 
line beam, 18 feet 2 inches; total submerged midship sec- 
tion, 80 square feet. 

For this ship the total weight of the gyro equipment is 
about one percent of the displacement. The yacht was 
looked upon as being a very free roller and after the gyro 
was installed it was found that when the gyro was thrown 
“off a free roll of from 24 to 4o degrees of total arc 
was quickly developed while running in the trough of the 
sea, and when the gyro was thrown “on” this was quickly 
reduced and held at 2 or 3 degrees. 

The details of the plant and the method of installation 
and operation are described in the paper. The system of 
control is practically identical with that which was finally 
adopted in the last experiments on the Worden—that is, 
a small auxiliary gyro is employed to feel out the incip- 
ient rolling of the ship by closing small electrical contacts 
as soon as the ship rolls very slightly one way or the other. 
These contacts are required to handle only a very few 
watts—in fact, about one-quarter of the energy of an ordi- 
nary incandescent lamp—and through a relay switch serve 
to actuate a small reversing motor which constitutes the 
precession motor. This motor precesses the gyro upon 
its main supporting gudgeons at the ends of the frame; 
it is here that the gyro lays hold upon the ship to control 
its movements. Inasmuch as all rolling of ships is due to 
an accumulation of individual wave increments, and since 
each increment is checked and neutralized, the ship never 
starts to roll and therefore never rolls. 

The plant works very smoothly and practically without 
noise and seems to perform its duty easily. A little re- 
versing switch provided with nameplates plainly marked 
“Rolling” and “Stabilizing” allows the stabilizer to be 
operated to roll the boat at will. This is useful in working 
off from sand bars, mud banks, negotiating ice packs, etc. 
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In fact, this has already been found extremely serviceable 
in the shallow waters of Toledo inlet. 

Other points that have been definitely settled by the 
operation of the stabilizer are as follows: 

That under conditions of a strong wind which had been 
blowing all day, with Government storm warnings hoisted 
all along Lake Erie, a trip was made from Toledo to Cleve- 
land in the evening where with the gyroscope “‘off’”’ the 
ship rolled up to 25 degrees each side of the vertical, and 
with the gyroscope “on” this roll was quenched down to 
an average of 3 degrees or less, the interesting point being 
that the boat steered very much steadier and made her 
run in as good time as on any previous trip, including calm 
seas, and also while being stabilized her decks remained 
dry. It is gratifying to note also that the chief engineer 
and others who reviewed the operation of the plant have 
reported that they are satisfied that it is “thoroughly 
practicable and that there will be no difficulty in keeping 
it in proper operating condition.” 


Variation of Frictional Resistance of Ships with Condi- 
tion of Wetted Surface 


BY NAVAL CONSTRUCTOR WILLIAM MC ENTEE, U.S. N. 


ABSTRACT 


Considering that frictional resistance is the most impor- 
tant element in the resistance of practically all ships, it is 
noteworthy that investigations of conditions affecting it 
have been relatively few. Although there have been many 
attempts made to reduce this resistance by different 
methods and there are many references made to its in- 
crease from fouling, there appear to be relatively little 
actual data as to the quantitative variations obtained. 
The results here given are based on a series of tests made 
at the United States Experimental Model Basin during a 
period extending somewhat over a year. 

In considering this general subject, two queries natu- 
rally arise: (1) On actual ships, what is the increase in 
resistance due to fouling? (2) Is it possible to reduce 
the frictional resistance by modifications in the condition 
of the frictional surface, or by the application of mate- 
rials which would tend to make the surface smoother ? 


EFFECT OF FOULING 


The method adopted to investigate this subject was to 
expose to fouling in sea water twelve 10-pound steel plates 
2 feet wide by Io feet long, painted with two coats of anti- 
corrosive paint. The plates were placed in the water 
July 10, 1914, at a point in the Chesapeake Bay near the 
navy yard, Norfolk, Va., where the water ordinarily has 
a density of I.02—that is, contains about 75 percent as 
much salt as is ordinarily found in sea water. 

The plates were removed from the water at intervals 
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of one month, carefully packed so as not to remove any of 
the fouling, which consisted mostly of small barnacles, 
and shipped to the Model Basin, where they were tested 
to obtain the frictional resistance. 

Each plate as received at the Model Basin was tested 
at speeds ranging from 1% knots to 8 or g knots, and 
gave results shown in Table I. After this the plate was 
carefully cleaned, scraped and repainted with a coat of 
Norfolk anti-fouling paint and retested at the same range 
of speeds as when fouled, and the coefficient and exponent 
for the clean condition determined. The fouling matter 
removed from the plates was weighed so as to give a 
measure of the amount of fouling. 

It will be seen that the maximum increase is such that 
the resistance when foul is four times as great as when 
the plate is clean and freshly painted. 

Referring to Table I it will be seen that not only does 
the coefficient of friction increase greatly, but that the ex- 
ponent in the formula, R = SfV™ also increases and has a 
value averaging about 2.00 as compared with the value of 
about 1.88 for the clean plates. 

These results indicate the importance of keeping a ves- 
sel’s bottom clean and well painted, though it is not con- 
sidered that the relative effect on a ship’s resistance due 
to an equal amount of fouling would actually be as great 
as that obtained in these experiments, as it seems prob- 
able that the decrease in frictional coefficient due to in- 
crease of length would be relatively greater for the foul 
condition than is found to be the case for clean, smooth 
surfaces. 

EFFECT OF LUBRICATION 


At various times attempts have been made to reduce the 
frictional resistance of ships by lubricating the under- 
water surface or by polishing it to a high degree of polish 
with various materials. One favored method used for 
racing yachts is to polish the bottom with black lead or 
graphite. An investigation of the benefits to be ex- 
pected from such polishing or lubrication has recently 
been made at the Model Basin with two friction planes, 
which were roughly 20 feet by 2 feet by 34 inch, with 
ends sloped forward at an angle of about 30 degrees. 
Total wetted surface for each is about 82 square feet. 
The planes were sandpapered smooth and coated with 
shellac, and in this condition were each towed in the water 
at speeds ranging from I to II knots. 

One plane was next coated with black lead or graphite, 
which was mixed in sour milk and applied with a brush 
to the shellacked surface of the plane. When dry the 
lead was rubbed down to a fine, smooth polish. Ten runs 
were made with this plane at speeds from 5.1 to 6.5 knots. 
The graphite seemed to cling well to the surface and 
showed no abrasion or wear. When wet, however, it was 
easily rubbed off. 


TABLE I—TABLE SHOWING INCREASE IN RESISTANCES OF PLATES WHEN FOUL AS COMPARED WITH THE SAME PLATES CLEANED AND 
FRESHLY PAINTED. 


INCREASE IN RESISTANCE IN POUNDS. 
Montus In WATER. 
SPEED Knots. 
1 2 | 3 4 5 6 i 8 9 10 11 12 
| 
ho asso b oon COTO REE paEE 0.24 0.40 it ily 2.09 2.50 2.52 2.80 2.76 2.61 2.97 3.09 3.36 
SusaudoooS cap naeeenaaon 0.72 0.88 2.83 4.94 5.79 5.72 6.45 6.31 6.17 6.93 7.28 7.78 
tL, ponoUnodb OBA OO aREES 1.48 1.56 5.19 9.09 10.53 10.22 11.79 11.38 11.02 12.75 13.39 14.20 
RL soucag 0 GOO OOO ROMO eOS 2.55 2.45 8.41 14.59 16.71 16.08 18.55 | 18.03 17732 20.30 21.40 22.50 
Qo etocdua te DaUnCe Eee 4.02 3.54 12.42 21.40 24.32 23.20 27.20 26.16 25.13 29.83 32.43 33.07 
Yo nb ob ooba 6 OU DOOM aEIOS 6.77 4.74 17.35 29.60 33.45 31.70 37.00 85.95 34.23 41.15 43.4 44,65 
Qe teil ctere«) otslavere 7.82 6.20 2:29 Os Renner reer 44.20 41.60 48.65 47.50 44.80 54.50 56.8 60.10 
a bo DOU Oho ORO OD OORED Ee OOD 10.40 7.75 BD || | ooocse 56.35 bY || opoaep WW Hy adept 56.95 (3S I So ole Ile" isouood 
Coef. foul plate...........| 0.01138 0.01282 0.01667 0.0239 .0255 0252 02745 02666 0275 . 0285 . 0273 . 0292 
Exp. foul plate........... 1.994 1.928 2.029 2.002 2.003 1.988 2.000 2.000 1,967 2.015 2.055 2.035 
Coef. painted plate....... 0.01071 0.01004 0.01000 0.01189 .0108 - 0095 0108 0.01013 .01075 . 00903 . 0096 .0095 
Exp. painted plate.......:| 1.869 1.918 1.937 1.855 1.874 1.938 1.880 1.912 1.869 1.848 1.914 1.924 


Coef. = Coefficient. Exp. = Exponent in formula R= Sf V7. 
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The next material tried was ordinary Ivory soap, which 
was mixed as a thick emulsion in water and applied with 
a brush. The plane was run at speeds from 6 to 9 knots. 
The soap left a whitish streak in the water the first run, 
but not thereafter. The resistances obtained on all of the 
runs were consistent, so that the quality of the surface 
was probably unchanged during the course of the ex- 
periments. 

Two other lubricating materials experimented with were 
heavy cylinder oil and light cylinder oil. The oil was ap- 
plied to the shellacked surface of the plane when dry with 
a brush, the plane being suspended over the position in 
which it was attached to the towing carriage, so that it 
could be run in the water as quickly as possible after the 
application of the oil. The plane with the heavy engine 
oil was run at speeds from 6 to 8% knots. The observa- 
tions obtained were consistent, but the slope of the resist- 
ance line when plotted on log paper indicated that at 
speeds of about 3 knots the frictional resistance would 
fall below that of the smooth, shellacked surface. This 
peculiarity is possibly due to the fact that parts of the oil 
formed in drops or globules and wavelets. increasing as 
the speed increased, thus changing the condition of the 
surface which might, if tested at lower speeds, not have 
given results lower than shellac. 

The experiments with the light engine oil indicated that 
for the first two runs the resistance was a small percent- 
age greater than for the shellacked surface. Apparently 
as the oil was washed off the resistance decreased until 
the resistance agreed with that previously obtained with 
shellac. 

The results of the experiments indicate that no advan- 
tage over a smooth varnish or shellacked surface is ob- 
tainable with the materials used. For each lubricating 
surface the resistance is greater than for the shellacked 
surface. The resistance increases in the following order: 
Black lead, light engine oil, Ivory soap, heavy cylinder oil. 

The lubricating surfaces were tried only over a limited 
range of speeds, from 6 to 9 knots, as it was thought that 
the exponent in the formula R = SfV” could not be used, 
owing to the changing condition of the surface due to 
the washing off of the lubricating material. Actually it 
was found, however, that the light engine oil was the only 
material for which the resistance changed rapidly, and 
that washed off quickly so that the resistance came down 
to that for shellac. 

In Table II is given a tabular comparison of the results: 


TABLE II.—WITH CONDITION OF WETTED SURFACE. 


Net. Percentage 
Area | Coef. of Resistance|Increase in 
SURFACE. Plane.|Sq. Ft.| Friction.|Exponent.| at 7 Knots | Resistance 
in Lbs. | at 7 Knots. 
AB | 82.12] .00878 1.883 28.1 
CD | 82.20) .00849 1.886 27.4 
CD | 82.20) .00866 1.886 27.9 2 
Light engine oil........ INS || EPL ION Gb dade |W osuas 28.3 5* 
IRKOAY SEB)o 00000900000 AB | 82.12} .01045 1.898 34.5 23 
Heavy cylinder oil.....| CD | 82.20} .00484t) 2.38} 40.5 48 
J 


* At 6 knots. 

+ This low coefficient of resistance is combined with a high velocity exponent 
and probably would become greater at speeds lower than those at which experi- 
ments were made. 


Present= 


The Determination of the Resistance of Ships; 
Day Status of the Art 


BY ERNEST H. RIGG 


This paper gives a very general résumé of published in- 
formation bearing on the effect on resistance of increased 
beam, the effect of wind and sea, shoal water and tem- 
perature and the appendage resistance and the advantage 
of adopting cruiser sterns. The author calls attention to 
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the desirability of a uniform system of notation through- 
out technical literature and recommends the system used 
by Taylor and Sadler, as it is ample, clear and direct. He 
also points out the advantage of testing in a model tank 
models of practically every naval or passenger vessel and 
enough models of cargo vessels to cover a useful range of 
types so that each shipyard can know whether their “lines” 
are good and make improvements from time to time as 
experience points out. The paper is briefly summed up 
with the following recommendations: For large cargo 
ships and practically all motor ships a twin screw drive 
is the most efficient. Further light is desirable on 
vibration problems, especially for vessels with ma- 
chinery aft. Speed and stability are intimately asso- 
ciated and generally pull at cross purposes: the temp- 
tation to small beam, high speed and comfort at sea 
for passengers may be yielded at the price of safety 
in accidents. The passing of the very full cargo ship in 
favor of a somewhat finer type is commendable. Cruiser 
sterns for twin or triple screw ships are decidedly to be 
preferred to the older type of counter. Appendage resist- 
ance is generally very small in single screw merchant 
ships, but cannot be watched too carefully in multiple 
screw and faster types. Closed shaft bossings are gen- 
erally preferable to open brackets. Progressive trials 
should always be made of important ships and of enough 
cargo ships in load condition to check up model tank and 
propeller performances. Flared bows above water are 
now well established and undoubtedly improve perform- 
ances at sea. Large apertures with propellers well back 
from the post and ability to unship propellers without with- 
drawing the tail shaft are to be strongly recommended. 

An incomplete bibliography is added which is intended 
to cover the subjects taken up in the paper. 


Results of Model Tank Experiments to Determine the 
Action of a Ship Brake 


BY CAPTAIN WM. STROTHER SMITH, U. S. N. 


ABSTRACT 


This paper is presented with the idea of showing the 
interesting data obtained in the model tank at the Navy 
Yard, Washington, for use in determining whether or not 
it was feasible to design and install a brake on the side 
of a merchant vessel to assist in stopping a steamer when 
in danger of collision or grounding. The Wm. Cramp & 
Sons Ship & Engine Building Company furnished the 
lines of the steamship St. Louis, and a model of this vessel 
was constructed. The steamship St. Louis is 536 feet in 
length, 62 feet 9 inches beam, and the draft at load line 
was 28 feet for model experiments, the displacement being 
about 17,230 tons. 

Three runs were made to determine the curve of speed 
and power before fitting any brakes, and the ten successive 
runs were made with different areas and settings of the 
brake to determine the resistances and pressures per 
square foot. 

The following deductions are made: 

The stopping power varies directly as the projected area 
opposed at 90 degrees to the fore-and-aft line. One pair 
of brakes is more efficient than two. The pressure per 
square foot practically decreases as the width of the 
brake is reduced and, by plotting curves of pressures at 
various speeds for different widths of brake, it is found 
that after a certain width is passed the pressure per square 
foot is not increased. 

Using a pair of brakes 11.73 feet wide and 14 feet deep 
set normal to the direction of the vessel, the speed being 
18 knots, the speed will be reduced to 15.2 knots in 500 
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feet, to 11.6 knots in 1,000 feet, to 7.15 knots in 2,000 feet 
without the assistance of the propellers in backing. 

Assuming the weight of the vessel at 17,230 tons, the 
striking blow at 18 knots equals 247,300 foot second tons, 
15.2 knots equals 176,300 foot second tons, 11.6 knots 
equals 102,700 foot second tons, 7.15 knots equals 39,000 
foot second tons. 

Using the element of time, the speed will be reduced in 
50 seconds to 11.1 knots, 100 seconds to 7.35 knots, 150 
seconds to 5.85 knots, 200 seconds to 4.70 knots. 

To satisfy the ideas of many concerned, various forms 
of the brake were considered, principally with the idea of 
controlling the brake by power so as to open and close at 
will, the vessel going at full speed. The final conclusion 
reached—that the simplest form of brake designed to be 
set in the side of a vessel, to be released instantly by the 
officer on the bridge by throwing a lever and open by the 
pressure of the water without further thought; to be sup- 
plied with only enough power and mechanism to haul in 
the brake when the vessel was stopped or going astern 
and lock it fast for future use—was the only practical 
solution of the question. With these points in view, a 
type design was made for the Canadian Pacific steamship 
Empress of Asia, practical, strong and simple, for emer- 
gency use only. The officer on the bridge has but to pull 
a lever and the brake will open and exert its resistance. 
When the danger is past it requires but the attention of 
one man on each side to haul in and secure the brake. 


Some Comparisons Relating to Electric Propulsion of 
a Battleship 


BY W. L. R. EMMET 


ABSTRACT 


The Navy Department of the United States has awarded 
to the General Electric Company of Schenectady, N. Y., 
a contract for electric propelling machinery for the new 
battleship California, which is being built at the New York 
Navy Yard. This ship is of the largest and most power- 
ful class which has been adopted by the United States. 
Her displacement is 32,000 tons and her maximum speed 
is to be about 22 knots, requiring about 37,000 shaft horse- 
power. The contract with the General Electric Company 
covers two turbine-driven generating units, four propel- 
ling motors (one for each shaft), switching apparatus, 
cables, instruments, etc., two turbine-driven exciting units, 
and a complete equipment of condensing auxiliaries and 
ventilating blowers, all driven by motors from the exciting 
units. In fact, it covers practically the entire engine-room 
equipment except the main condensers. 

Each of the auxiliary units is of 300 kilowatts capacity 
with a 240-volt direct-current generator geared to a high- 
speed, non-condensing turbine. These turbines will ex- 
haust into the heaters, into the main turbines, or both. 
The motors which drive the auxiliaries will be designed 
for a considerable range of speed variation, so that the 
auxiliaries will be adaptable to economical conditions at 
different speeds of the ship. 

The generators for the Califorma are bipolar alterna- 
tors, and the motors are arranged to be connected either 
for 24 poles or 36 poles. For economic cruising at 15 
knots or less, one generator will be used with motors on 
36-pole connection. For higher speeds the 24-pole con- 
nection will be used. The ship will be capable of operating 
at a speed of about 18.5 knots with one generator. 

Speed variation with either motor connection will be 
effected by change of turbine speeds through the agency 
of variable speed governors designed to hold automatically 
any desired speed within usual ranges. This arrangement, 
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which is also used in the Jupiter, entirely prevents racing 
and makes it convenient to hold a fixed speed irrespective 
of variations in sea, weather or steam conditions. It is 
thought that this feature will be valuable in fleet for- 
mations. 

The steam consumption guaranteed on the California 
covers the total steam required for the main turbines and 
engine-room auxiliaries as described above. The condi- 
tions are 250 pounds gage pressure, dry steam, with such 
vacuum as can be produced under trial conditions. The 
guaranteed water rates per horsepower delivered to the 
propeller shafts are as follows: 


Pounds 
ING TO NEAOESs 00 o00000000000000000000000 14.6 
ING TE IENOUS. 00600000000000000000000006 11.4 
IN? FG) VETOLB. ooo.000000000000c0000000006 II.1 
Wlesxiraaysren GEE. 56.00 000000000000000000 11.9 


Very heavy penalties are imposed in case these guar- 
anteed consumptions are exceeded in trials, $25,000 (£5,- 
100) per pound for the two lower speeds and $20,000 
(£4,100) per pound for the two upper speeds. 

At full speed the California propellers will make 175 
revolutions per minute, this being about the lowest speed 
of propellers which is practicable within the space. The 
propeller speeds proposed for the sister ships with Parsons 
turbine drive is 240 revolutions per minute, and compari- 
sons by Dyson’s method indicate that this speed difference 
will give the California an advantage of about 9 percent in 
propeller efficiency. 

The following table gives a comparison of steam con- 
sumption per effective horsepower between the California 
as guaranteed, the Florida and Utah, which are driven by 
Parsons turbines, and the Delaware, which is driven by 
reciprocating engines. These figures are taken from the 
published records of trials. 


POUNDS OF STEAM TO MAIN ENGINES PER HOUR PER E. H. P. 


Prop. speed 
12 knots 15knots 19knots 21 knots 21 knots 
Florida 31.8 24.0 23.0 328 
UG GW. seen Sater oy sk 28.7 20.3 21.0 323 
IDRC 2000006 22.0 18.7 21.0 122 
COMPOTFHD cocoon UAB 15.2 15.0 16.4 175 


Such a table as this affords the truest basis of compari- 
son of prime movers in ships. The estimated weight of 
the propelling machinery without condensing auxiliaries 
is 530 tons, and that of the turbines originally proposed 
was 653 tons. 

The contract price for the California propelling ma- 
chinery with auxiliaries given above is $431,000 (£88,500). 
The estimates made at the New York Navy Yard indicate 
that this equipment will cost $200,000 (£41,000) less than 
the Parsons turbine equipment previously considered. 


Interior Decoration of Vessels 
BY HARRY B. ETTER 


ABSTRACT 


The traveling public of to-day demand and are willing 
to pay for pleasant surroundings and comfort whether by 
land or sea. It is true that they get it on most of the 
transoceanic liners, but with the American coastwise 
steamers, with some notable exceptions, they are not so 
fortunate. I do not wish to criticise these steamers too 
harshly, but they are for the most part ugly from a decora- 
tive standpoint. The joiner work has to be made to suit 
the vessel, and it could have just as well been made to 
follow some good design instead of a riot of meaningless 
panels, moldings and pilasters. The joiner work of most 
of these vessels is very often of the same design from 
end to end, bottom to top, and bad proportion at that. It 
must be trying to one of refined taste to have the same 
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thing staring at him every place he goes for a week or so. 

In working out a successful design for an interior a 
great many things should be considered, and care should 
be exercised not to have the decoration of adjoining pub- 
lic rooms so one will shock the other. All should blend 
together like one complete thing and yet not be alike. 
Other things to be considered are: First always, meaning ; 


followed by balance of line, light and shade, repetition, va-. 


riety of surface, choice of material, contrast and harmony 
of color and suitability for the trade the vessel is to 
engage in. 

Exquisite form and proportion must be gained by ex- 
treme simplicity of beauty of line in the division of a 
wall surface into a series of panels, borders and moldings, 
separated by pilasters, columns and other architectural 
forms. 

Simple designs well proportioned are an attraction in 
themselves, and an excess of elaboration should be care- 
fully avoided. Mixture of styles does not always secure 
the best results. Ornaments, if used, should not attract the 
eye to the exclusion of the background as if it were an 
entirely separate part, but should be subservient to the 
general effect. 

Furniture, upholstering, draperies, etc., should be care- 
fully selected to harmonize with the style of the room. 
Too often is this neglected and a truly beautiful room 
spoiled by unsuitable furnishings. The designer of the 
decoration, if he knows his profession, can be and should 
be consulted in regard to all details, as he can picture 
in his mind what such things should be as he progresses 
with his work. 

The interior decoration of a vessel is very often un- 
suited for the climate she is to trade in. While we do not 
want dark, hot-looking rooms for tropical climates, but 
something cool and airy, just the reverse may be said for 
vessels engaged in the colder regions. If a period of 
decoration is to be adopted we should stick to it not only 
in line, but in colors and material, both woods and woven 
goods. Some of the periods of decoration which are most 
pleasing and well adapted for ship interiors are Louis 
Quatorze, Regency, Louis Quinze, Louis Seize, French 
Empire, Elizabethan, the Georgian periods, Adams, Ameri- 
can Colonial and some others not so well known by those 
who are not connoisseurs of art. Some of the Italian 
styles are beautiful and are especially suited for first-class 
yacht work, as_ they are fine as to detail, mostly always 
carved and consequently more costly. 

As smoking rooms are mostly always finished in oak, 
some of the sixteenth century English or Flemish styles 
always look well and make an agreeable change from the 
lighter and gayer styles employed for a music room or 
lounge. For outside rooms, such as a veranda or enclosed 
promenade deck, palm room and the like, a garden effect 
with trelliage panels can hardly be improved upon. State- 
room corridors and alcove passages as plain as possible 
are better than a lot of small panels and fancy moldings. 
In the stateroom corridors on the Cunard steamer Aqui- 
tania, panels are eliminated entirely. The walls are built 
of tongued and grooved planks finished smooth and covy- 
ered with a light canvas stretched on and painted, with 
pilasters at doors and corners only. Stateroom division 
bulkheads, if also built this way. would make all four walls 
alike in the room. The dead white enameled walls of the 
average stateroom are too glaring. The flush walls men- 
tioned above would prevent this. We do not need to have 
carving or ornaments to make a thing attractive. To 
begin with, carving is a dirt collector, and unless one can 
afford to have it well executed it had better not be at- 
tempted. 


Proportion is an important consideration. As the deck 
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heights are usually too low for the size of the room, the 
walls should be designed to deceive this and give the im- 
pression of height. This can be greatly improved by keep- 
ing the chair rail, if there be one, as low down as possible, 
thereby making the upper panels the longest and prevent- 
ing the squatty look. Columns and pilasters should be 
well proportioned and with caps and bases suitable for the 
shafts. Cornices and moldings should have a defined pro- 
file. Panels should be large and, when made of several 
ply wood or one of the many kinds of composition, will 
not warp or crack. Small panels or those running in a 
brick fashion have a gingerbread look and require more 
labor to put together, which adds to the cost and lacks 
appearance. Ifa hung type of ceiling be employed—that 
is, one framed under the deck beams—it should be care- 
fully treated. 

There are many difficulties to be dealt with in interior 
ship decoration, caused by the shape of the vessel, the 
structure, the crown of the decks, the sheer, the low deck 
heights and the smallness of the air ports and deck-house 
windows. The shape of the vessel necessarily has to stand, 
as well as the structure for the most part. But here many 
of the difficulties caused by the structure could be avoided 
if those in charge of the structure and decoration would 
work together and a little flexibility exercised, together 
with a little judicious scheming. Stanchions, girder lines 
and web frames can almost always be placed to suit archi- 
tectural requirements without sacrificing the strength of 
the vessel. 

The low deck heights, being all out of proportion to the 
size of the average room, are hard to treat and require 
resourcefulness unless the public rooms are under the 
boat deck. If the deck heights will permit it, a good prac- 
tice is to hang the ceiling under the beams, with large 
panels and false beams to suit the design of the room. 
With the hung ceiling it is possible to carry ventilation 
ducts, pipes, electric wiring, etc., above it and out of sight, 
to which access can be had where desired by having some 
of the panels made so that they can be taken down without 
disturbing the remainder of the work. With a ceiling of 
this type it can be better treated to suit the period of de- 
sign chosen for the room and will also serve better to 
reflect electric lighting by avoiding the deep shadows ‘be- 
tween the beams. 

Air ports and deckhouse windows by the smallness of 
the openings usually form a problem hard to treat. The 
inside sash sometimes employed helps matters a great deal. 
Ports and windows, if worked in pairs, can be treated as 
a large double window and look better than if spaced 
singly and equally distanced all around the gvalls, as so 
often seen. With the height of large steamers above the 
water, it is possible to employ large, metal-framed win- 
dows especially designed to suit the interior. This is 
being done on most of the transatlantic lines with great 
success when the location is not too much exposed to the 
elements. 

Too much care cannot be taken in working out the 
staircases. The stairs in most vessels are too steep and 
winding. Winding stairs look attractive only on a plan. 
’Thwartship flights should be avoided as much as possible, 
as in descending such flights one has to meet the rolling 
motion of the vessel. The proportion of the width of tread 
to the height of the riser Should be carefully worked out. 
A good rule is to have the sum in inches of one tread and 
two risers to equal as near as possible to 24 inches, the 
width of the tread taken always without the nosing. A 
good proportion would be 7 inches for the risers and 10 
inches for the tread. In no case should the tread be more 
than 12 inches wide or the risers less than 6 inches high. 
As the staircase in most vessels is generally a principal 
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feature, care should be taken to have it of a good design, 
with balusters or grille railing corresponding to the design 
of the surrounding joiner work. 

As artificial lighting has more than ever become a strong 
decorative feature since the advent of electric lighting, a 
few remarks here would not be out of place. Soft light- 
ing effects are the cry of the present age and the light 
bulbs, if covered with globes of the many artistic designs 
manufactured (keeping in mind, of course, the style of the 
room), will produce this effect. As a vessel’s saloons are 
rarely high enough to successfully have indirect lighting, 
the wall bracket can be used to a great advantage. When 
ornamental glass panels are fitted at the ceiling level of 
skylights or in dome skylights, the lighting of the room 
is always greatly improved if lights are fitted behind them. 
Otherwise the skylight makes a black patch at night and 
puts the whole middle of the room in shadow. The writer 
believes that the light should come from the same direc- 
tion by night as by day. 


Data on Hog and Sag of Merchant Vessels 


BY T. M. CORNBROOKS 


ABSTRACT 


In a paper read before this society in 1913, Naval Con- 
structor S. F. Smith presented considerable data showing 
observations made on three navy colliers built by the 
Maryland Steel Company, to which were added the data 
of the two colliers built by the Newport News Company. 
Since that time two additional colliers have been con- 
structed for the Panama Canal. These colliers are of the 
same general dimensions as the Orion and Jason, but of 
increased deadweight capacity. 

The Ulysses and Achilles, Panama colliers Nos. 1 and 2, 
are built from the same lines as the Orion and Jason, 
but to secure the necessary capacity for coal the machin- 
ery was moved aft 15 feet and the ’thwartship coal bunk- 
ers reduced 10 feet in length, making the holds 25 feet 
longer. The contract for these vessels required that they 
should carry 12,000 tons of cargo, 1,200 tons of bunkers 
and 105 tons of stores, feed water, crew and effects, on 
a draft of 28 feet r inch. As a matter of fact, they drew 
27 feet 8 inches when loaded with the above deadweight. 

Following the methods used in securing the data on the 
previous colliers, we started by establishing a datum line 
by transit while the vessels were on the stocks and supple- 
mented this by readings taken immediately after launch, 
when machinery was installed, when in dock, before load- 
ing and when“fully loaded. When fully loaded the Ulysses 
sagged 2% inches and the Achilles 21/16 inches from the 
original datum line, as compared with 37% inches on the 
Neptune, 2 15/16 inches on the Orion and 3 3/16 inches 
in the Nereus. The difference in the amount of sag be- 
tween the Orion and Jason and Ulysses and Achilles can 
probably be accounted for by the better distribution of 
cargo. 

Two curves are shown of the Achilles, of the ship com- 
pleted—i.e., May to and 20. These observations were 
taken under the dates noted to determine the deflection 
while the forward oil tanks and double bottoms were filled 
with water as itemized, in preparing for a test of the oil- 
pumping capacity. The results show considerable hogging 
effect when compared with the Ulysses when completed 
under date of March 15, which can be accounted for by 
the different conditions of tank loadings. 

In addition to the curves taken on the Orion and Jason, 
observations on the Achilles were taken for determining 
the deflection of the hull in way of the forward oil holds, 
when under hydrostatic test. 
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Perlod of Vibration of Steam Vessels 
BY WILLIAM GATEWOOD 


ABSTRACT 


The author was led to investigate this subject by the 
vibrations which occurred in service on an oil tanker built 
by the shipyard with which he is connected. This tanker 
is 460 feet long and is fitted with a quadruple expansion 
engine installed in the stern, designed to indicate about 
2,800 horsepower at 78 revolutions per minute. When 
running in ballast condition, no vibration was experienced. 
When loaded, however, longitudinal vibrations in a ver- 
tical plane were experienced with the engines turning at 
revolutions between 72 and.76. These vibrations were of 
the two-nodal character, and their period corresponded 
with the revolutions of the main engines. After several 
trips the pitch of the propeller was increased so that the 
revolutions in service might be less than 72, and under the 
altered conditions no vibration was experienced. 

In order to investigate the matter more thoroughly, 
however, observations were taken on the vessel after the 
pitch of the propeller had been increased. The methods 
of taking observations were somewhat primitive and con- 
sisted of a device for measuring variations in the shape of 
the vessel in a vertical plane and another device for meas- 
uring the change in length of the deck plating. 

The observations took place in the Gulf of Mexico in 
July, 1914, with the vessel loaded with about 11,000 tons, 
deadweight. The revolutions of the main engine were in- 
creased from 68 to 74, when a slight vibration became 
noticeable. When the revolutions were increased to 76, 
the vibrations were quite appreciable. The motion 
amounted to about % inch total. It was difficult to deter- 
mine this with exactness, as it varied slightly, but it never 
appeared to exceed 34 inch, and % inch seems near the 
true reading. The number of vibrations corresponded with 
the revolutions of the engine. The type of vibration was 
of the two-nodal character, in which the bow and stern 
drop as the midship portion of the vessel rises, and rise as 
the midship portion drops. The nodes seemed to lie near 
the after end of the bridge deck-house and at the after 
cofferdam, but it was difficult to decide where the nodes 
were. The variation in stress in the shelter-deck stringer 
corresponding to 1/16 inch variation in length in 9o feet 
amounts to about 1,700 pounds per square inch. The deck 
was already in compression, and the additional compres- 
sive stress therefore amounted to about 850 pounds per 
square inch. 

During the tests the sea was smooth. When the engines 
were slowed down the vibrations ceased. When the revo- 
lutions were raised to 76 again, so that indicator cards 
might be taken, the vibrations reappeared, and of the 
same intensity as before. Here seemed to be a case of 
synchronism between the revolutions of the main engine 
and the period of vibration of the hull structure occurring 
in the working range of revolutions of the engine on a 
vessel of low speed. 


The Application of Small Steam Turbines for Auxiliary 
Purposes on Board Ship 


BY W. J. A. LONDON AND FREDERICK D. HERBERT 


ABSTRACT 


In marine work we have seen the gradual elimination 
of the reciprocating engine for practically all classes of 
work by the turbine. The turbo-generator has become 
practically the standard unit for electrical production in 
all navies and merchant marine, so that little need be said 
about this application at the present time. The really 


interesting phase of the small turbine situation to-day, 
>» 
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however, is in the wider application of this machine. The 
small turbine is now successfully employed for the fol- 
lowing purposes: (1) Generator sets, (2) wireless sets, 
(3) forced draft blowers, (4) circulating pumps, (5) hot 
well pumps, (6) ash ejectors, (7) induced draft fans, 
(8) ballast and service pumps. 

The three new battleships, the Arizona, Mississippi and 
Idaho are being equipped with turbine auxiliaries as fol- 
lows: 

The paper discusses at length the application of the 
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The situation as regards superheaters and the use of 
highly superheated steam is summed up by stating that 
designs suitable from the standpoint of efficiency, sim- 
plicity, accessibility and durability are available for ship 
owners. The difficulties which discouraged the earlier 
designers have been overcome as. regards detail designs 
and operating conditions, and therefore the installation, 
operation and maintenance of high degree superheaters 
appear to be not only possible, but practical and beneficial 
in marine practice. 


ARIZONA. MIssIssIpPi. IpaHo. 
Type. 
D.C D.C. b Gt 
Steam | Back] Speed or Steam | Back] Speed or Steam | Back} Speed | B.H.P. or 
No. | Press. |Press| R.P.M. | B.H.P. | Geared. | No. | Press. |Press} R.P.M. | B.H.P. | Geared. } No. | Press. | Press| R.P.M. Geared 
Lbs. | Lbs. Lbs. | Lbs. Lbs. | Lbs. 
Dynamo conden ser 2 295 26 1275 15.8 D.C. 2 200 26 1275 14.4 D.C. 
inte aooocoeHb dbl lboogdl lbogougualloaaen|lovonpnaclloaonp0cdl| |oanocade 3 295 15 3000 144 D.C. 3 230 15 3000 174 D. C. 
Boiler feed pumps..... 2 250 15 3000 180 1D A(OREM iGaaoolloonason5 p60cd sogsband badGocnallacecadod 9 250 10 1550 46 D.C. 
Forced-draft fans......| 12 250 15 | 1550 32 D.C. 3620 
WEIN Gin WENT 6 o500|loo00000allooc0allooocco0c|loocconoc|looo000000 2 265 20 850 460 | Geared | 2 230 5 | 1350 347 D.C. 
Distiller circulat- 
erg oii sc pea eeen| act teal eanse. sal lannnalsanecaaal nde cad Aacoadae 2 295 8 2000 13.2 D.C 2 - 250 8 2000 12 D.C. 


small steam turbine to blowers and pumps and the detail 
design of small steam turbines. These applications will be 
taken up in detail in a later issue. 


The Maintenance of the Fleet’ 
BY CAPTAIN A. P. NIBLACK, U.S. N. 


ABSTRACT 


In this paper the author strongly urges the fortification 
and equipment of island bases in the Pacific Ocean at 
such points as Guam, Tutuila, Midway and the Aleutian 
Islands. To show the necessity of such naval bases as 
auxiliary centers of supply and security, he assumes as 
an illustration that a United States naval fleet of thirty 
battleships, twenty cruisers, forty destroyers, twenty col- 
liers, three supply ships and a fleet repair ship is as- 
sembled off Panama to make a leisurely voyage to Manila 
and return by way of Honolulu, Midway and Guam. The 
margin of fuel supply on these vessels for the successful 
completion of this voyage, even at slow speed in times of 
peace, when no bad weather is encountered and there are 
no delays from breakdowns, is shown to be extremely 
small. In the event of war, however, the high speed re- 
quired in scouting and protecting would increase enor- 
mously the demand for fuel, and in order to make such a 
voyage under these conditions, the proposed fortified 
island naval bases would become a practical necessity. 


Superheated Steam in Marine Practice 
BY HENRY B. OATLEY 


ABSTRACT 


The subject is treated under separate headings dealing 
with superheater development, superheater design and 
construction, engine conditions with superheated steam, 
engine operation with superheated steam, equipment neces- 
sary for superheated steam operation and difficulties to 
be overcome and advantages to be gained by using super- 
heated steam. In marine practice during the last fifteen 
years over 1,200 ships have been fitted with superheaters, 
all using 150 degrees of superheat and the majority oper- 
ating with practically 200 degrees superheat. The author 
does not consider it an exaggeration to state that, at the 
present time, well over 2,000 steamers are afloat using 
superheated steam, the majority of which are operating 
with what can be classed as “high superheat’”—that is, 
above 125 degrees. 


In discussing the design and construction of super- 
heaters, three different classes are considered: separately 
fired superheaters, waste gas superheaters and live gas 
superheaters. The various types of superheaters coming 
under these classes which have been used commercially 
are described and illustrated in detail. In the operation of 
engines with superheated steam, one of the main consid- 
erations is lubrication. The keynote of the lubrication 
question with highly superheated steam is that a regular 
supply rather than a large quantity of oil is required. The 
oil furnishes the lubrication previously afforded by the 
water present in the saturated steam, but it does not fol- 
low that a regular supply of oil:means a large quantity 
of oil. The special equipment required for handling super- 
heated steam includes a lubricating oil pump and pipes, 
filters, pyrometers and mixing pipes for leading saturated 
steam to the main steam pipe and superheated steam to 
the auxiliary steam pipe. In a superheated steam instal- 
lation the steam pipes, stop valves and feed should con- 
tain no copper or brass. Many governmental regulations 
prohibit cast iron and malleable iron. In any event, the 
steam pipes and flanges should be well insulated. Steam 
chest valves on the high-pressure cylinder should be of the 
piston type with rings wherever the degree of superheat 
is sufficient to eliminate all condensation through the first 
cylinder. Engine cylinders and liners must be of first- 
class, close-grained cast iron as hard as can be worked. 
The piston rings should be of strong, hard cast iron. 

With superheated steam the question of cylinder ratios 
becomes important. The published dimensions of English 
and German steamships using superheated steam show that 
a lower cylinder ratio is used than with saturated steam. 
This is generally accomplished by increasing the diameter 
of the high-pressure cylinder, the intermediate- and the 
low-pressure diameters on a triple expansion engine re- 
maining as before. In converting saturated engines to 
the use of superheated steam, an increase in the high-pres- 
sure cylinder diameter is not always advisable, and many 
times not possible. In such cases, if the same indicated 
horsepower is to be obtained, it is necessary to increase 
the cut-off in the high-pressure cylinder, thus giving an 
increased volume of steam at the cut-off and in effect 
decreasing the cylinder ratio. 

The recognized advantages for ship owners in using 
superheated steam are summed up as follows: Fuel and 
water economy, reduced valve leakage, increased boiler 
capacity and increased revenue cargo space. 
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The Submarine of To-Day and To- Morrow 
BY L, Y. SPEAR 


ABSTRACT 


Owing to the secrecy imposed by war conditions, the 
number of boats built or building to-day is not definitely 
known, but the best information available indicates that 
about 350 have already been completed and that about 200 
more are now under construction. The growth of the me- 
chanical development of the submarine may perhaps be 
bést illustrated by a comparison of the characteristics of 
one of the first successful boats with those of a recent type. 
The principal characteristics of these two designs desig- 
nated as “A” and “B” are set forth in Table I: 


TABLE I 
Type “A” Type “B” 
1900 1914 
IL@RGIN 5600000000000060000000000000000¢ bom Ong 2304 6% 
IEXEIMN coconvu0cDDbo0dan00dD0qNb00005000 0? 8” OM? GY 
Surface displacement, tons.....-..-.----- 67 663 
Submerged displacement, tons......-..-.- 75 912 
Horsepower, surface ........-+++++++s:- 50 2,000 
Speed, surface, knots..........+.--++:---- 6 17 
Horsepower, submerged ..........--+-+-+--- 50 980 
Speed, submerged, knots.........--.----- 5Y 1034 
Radius action, surface, knots........-.-- 200 3,000 
Number torpedo tubes............-+---++: 1 8 


The comparative figures given in Table II are of interest 
as showing the improvement resulting from ten years of 
step by step development: 


TABLE II 
Type “A” Type “Br” 
1900 1914 
Horsepower main engines.......-++++-++e+++-s- 50 2,000 
Pounds per horsepower......-+---+++es+eeeeeee 78 48 
Fuel consumption, pounds per horsepower...... 74 -50 
Horsepower electric motors......+..+++++++++0- 50 980 
Pounds per horsepower.....--+-+++sesee ee eeees 57 48 
Pounds per horsepower of storage battery....-- 909 216 


As noted above, type “B,” for the design of which the 
author is responsible, has been selected as fairly represen- 
tative of the best results actually achieved to date in the 
mechanical development of the submarine. The repre- 
sentative character of the figures will be corroborated by 
an examination of the characteristics of the contemporary 
vessels in the English and German navies, viz., the Eng- 
lish “FE” class and the German “U-21 to U-32” in Table 
III, as well as such data as are available with respect to 
the German class “U-33 to U-42,’ which have been com- 
missioned since the outbreak of the war. 


TABLE III 

a a 

6 y 

z F =) 2) 

4 oA as af 

=P ay an =o 

a aq & 

[= rey He poy 

ILGHAIN ooocoaavocec00e000000000 230’ 6” 175’ 2137 223/ 
Surface displacement, tons....... 663 730 640 665 
Submerged displacement, tons.... 912 825 787 822 
Pnginesweceeer oie . Diesel Diesel Diesel Diesel 
Horsepower, surface . 2,000 1,600 1,800 2,300 
Speed, surface, knots...... ek 17 15-16 16 17 
Speed, submerged, knots......... 1034 9-10 10 10 
Armament, torpedo tubes......... 8 Gig 4* 5s 
INTENT NE, (ANS Cood000000000000 0 2 2 2 

* Doubtful. 


Counting, then, only such boats as are actually in active 
commission and of proved qualities, we may sum up this 
phase of the subject by saying that from the point of view 
of mechanical development “the submarine of to-day” 
connotes a vessel of the following approximate character- 
istics: 


SPAS CHE EXESINS TES |S 666060 0000000000000 650 to 750 tons 
Sulbmersceducdisplacen cn laeenieeeteererae 800 to 900 tons 
SUAS NOMI NONE. oda odssc00nsocaccc0a0 1,600 to 2,300 
SUIMENGS Greate Ewa lo 6 eNews cdo dhol 3 oa 15 to 17 knots 
Sulomnenexeal Goreaelo's's!s aos wadocacabdgoo00 code 9 to 11 knots 
LN ADTEKTNCTAS o oC 600 © 2 guns of from 3 to 4 inches caliber 


and 4 to 8 torpedo tubes 
The wide radius of action of such boats and their ef- 
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ficiency when operating submerged at long distances from 
their base have been amply demonstrated in the present 
war, as in the exploits of the English “E” boats in the 
Dardanelles, the Baltic and the North Sea, and the similar 
work of the German boats “U-21 to 41” in the North Sea, 
the Atlantic and Turkish waters. 

Considering the “submarine of to-morrow” from an en- 
gineering standpoint, assuming certain speeds, radii and 
armament as rigid requirements, it is obvious that the dis- 
placement must vary according to the type of machinery 
installed and the amount of attention paid in the design 
to questions of access and reliability. The most impor- 
tant items in this connection are, of course, the main en- 
gines and the storage batteries. In each case reliability 
and long life are in conflict with compactness and light 
weight. In these important respects, there is as yet no 
uniformity of practice in the different navies of the world. 
In certain continental countries, notably Germany, the ex- 
treme of lightness and compactness is sought, accessibil- 
ity is sacrificed, and a very highly trained personnel is 
relied on for reliability. The wide range of practice is 
illustrated by the fact that the weight in pounds per horse- 
power of the main engines of the single-acting Diesel 
type almost universally used varies from 50 to 100. In 
the case of storage batteries, the weight per motor horse- 
power at the one hour rate of discharge varies from 131 
to 253 pounds. The smaller figure represents the extreme 
case where the durability of the battery is sacrificed to 
capacity. The heavier of the two batteries is, in fact, ex- 
pected to have a service life at least three times as great 
as the lighter. 

Quite aside from the type of machinery adopted, the 
matter of access and roominess in general is of great im- 
portance, and finally we must in addition consider the 
demands made by safety features, including elaborate bulk- 
head sub-division, as well as the installation of special 
fittings and appliances, such as submarine signals and the 
like. 

To illustrate the aggregate effect of such considerations, 
we may compare a comparatively simple design of date of 
1910 with a very recent one. The early design has the 


following characteristics: 1910 

SHOUPHIBVES GDESAls 6 0000000000000000000000000000006 14 knots 
Srmince time madhiGS.s ococds0ccasc00bu000GaKC 2,490 miles 
Strinmerrseal Graal, oooccocoopsgo0000000G000b00 11¥% knots 
Submereediradiusyatesuknotsoerrriclrcrers Tyrie i: Tro miles 
AN POTSOUTMB.. 6000000000800 4 torpedo tubes and 4 torpedoes 

Later DEsIGN 

SMMAGS GOSSC. 0600000000000 b000000000000000000 14 knots 
Sereigee iwwiell PACHHEB. 5 0000000000000000000000C 3,150 miles 
Selmarseal GOSGGl. o00000000000000000000000000 10% knots 
Stinmencal machine ate § UsOWSs ooo00b00500000000c 75 miles 
Armaments...... 4 tubes, 8 torpedoes and one 3-inch gun 


It will be noted that the newer design provides for 
slightly greater armament with an increase in the surface 
radius. On the other hand, this has been compensated for 
by a decrease in the submerged speed and radius. Not- 
withstanding this reduction in submerged qualities, the 
surface displacement is increased sixty percent. In this 
particular case, there is no material difference in the 
weight and space per horsepower of the main engines and 
the very large increase in displacement has nearly all 
been absorbed by habitability and safety features. 

In addition to the engineering problems involved, the 
development of the submarine is discussed at length from 
a military standpoint and the probabilities are considered 
with respect to the characteristics of the United States 
submarines of the near future, both for coast defense and 
for fleet service. 


New Marine Refrigerating Machine 


Description of Construction and Operation of Westinghouse- . 
Leblanc Refrigerating Machine Designed for Marine Work 


BY G. L. KOTHNY* 


On Friday, October 29, a public demonstration of a new 
type of refrigerating machine especially suitable for ma- 
rine installations was given at the Westinghouse Machine 
Company’s works at East Pittsburgh, Pa., in the presence 
of some prominent naval men and shipbuilders. 

The machine tested is known as the Westinghouse-Le- 


Automatic Shut-off 


water at the desired brine temperature, in an evaporator 
through which the brine circulates. In other words, if, 
fer instance, it is desired to produce brine at 14 degrees — 
F. temperature, a vacuum corresponding to the vapor ten- 
sion of water at 14 degrees F. (which is 0.08 inch Hg. 
absolute), or of 29.92-inch Hg. with 30-inch barometer, has 
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Fig. 1—Diagrammatic Arrangement of Westinghouse-Leblanc Refrigerating Machine 


blanc refrigerating machine, which uses water as a cooling 
medium and produces cold by direct partial evaporation of 
water from the brine passing through the machine, and 
thus cooling the same. Water has always been known as 
an ideal cooling medium. It is universally available, it is 
neither difficult nor dangerous to handle, and the ratio 
between its latent heat and the heat of the liquid is, as 
shown in Table 1, much higher than that of any other 
cooling medium. 

TABLE NO. 1—LATENT AND SENSIBLE HEAT OF ONE POUND 


OF DIFFERENT LIQUIDS FOR 14 DEG. F. LIQUID TEMPER- 
ATURE AND 68 DEG. F. CONDENSER TEMPERATURE 


Carbon Sulphur 
Ammonia Dioxide Dioxide Water 
NH3 COs SO. H.O 
Pressure in brine cooler, 

We, WEP Bb Wloscooad 41.5 385.0 14.6 0.0398 
Condenser pressure, lbs. 

SP Ib WhNooacesobooa 125.0 825.0 76.0 0.3270 
Latent heat, in B. T. U. 558.0 111.0 172.0 1050.0000 
Heat of liquid, in B. 

Ab Wel oadeumodesuote 51.0 32.0 17.4 54.0000 
Heat units available for 

producing cold, per lb. 507.0 79.0 155.6 996.0000 
Percent, taking water as 

ay basemen ire ete 51.0 7.9 15.7 100.0000 


The evaporation of water in the Westinghouse-Leblanc 
machine is obtained by producing and maintaining a 
vacuum, which corresponds to the vapor tension of the 
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to be produced and maintained in the evaporator, the ves- 
sel through which the brine circulates and in which it is 
cooled. 

In the Westinghouse-Leblane machine this is accom- 
plished by a combination of steam ejector or ejectors and 
condensing plant, the ejector or ejectors producing the 
difference in vacuum between that necessary in the evapo- 
rator and the highest possible vacuum which may be ob- 


p.. Air Fipe from Condensing 
S 7 Lone 


Fig. 2.—Section of Westinghouse-Leblanc Air Pump 


Water Inlet 


tained in the condenser with circulating water of a certain 
given temperature. A diagrammatic arrangement is shown 
in Fig. 1. The operation is as follows: 

Live steam enters the steam turbine (4) after passing 


DECEMBER, IQ15 


through a moisture evaporator with a steam pressure of 
about 200 pounds gage, and develops the necessary energy 
in the turbine for driving the pumps, which are coupled 
directly to the turbine. The steam leaves the turbine with 
a back pressure of about 55 pounds and passes through the 
automatic shut-off valve B and the steam globe valves C-C 
to the steam ejectors (marked first and second ejector). 
The object of the automatic shut-off valve is to prevent 
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steam used in the first ejector to the absolute pressure 
obtained in the surface condenser, thereby delivering those 
to the condenser, wherein vapors and steam are condensed 
and removed by the Leblanc air pump F. 

The ejectors are of convergent divergent shape and 
have multiple steam nozzles, which are arranged in ranges, 
the outer ones overlapping the inner ones. Fig. 3 shows 
a sectional view of one of the ejectors, and Fig. 4 shows 
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Fig. 3.—Section of Westinghouse-Leblanc Steam Ejector 


steam from entering the ejectors as long as there is no 
vacuum in the evaporator or condenser. The valve itself 
is controlled by vacuum and will not operate unless a de- 
signed vacuum exists in the condenser. 

The high vacuum in the evaporator is produced and 
maintained by the two steam ejectors, working in conjunc- 
tion with a surface condensing plant. The surface con- 
densing plant consists of a surface condenser, condenser 
circulating pump (D) and Leblanc air and condensate 
pump (£). Circulating water enters the circulating pump, 
passes through the pump, which is of the centrifugal type 
and also through a non-return valve, then through a pipe 
as indicated by the arrows into the condenser, and is finally 
discharged back to the sea. The air and condensed steam 
are taken out from the condenser through pipe F and 
removed by the air pump £, which is of the rotary hy- 
draulic type, through pipe G into the fresh-water tank H. 

A cross-sectional view of the Westinghouse-Leblane air 
pump is: shown in Fig. 2. The principle of operation is 
illustrated in this figure. Water enters the chamber 
through the opening J and flows out through the orifice 
N. The impeller //, rotating in a clockwise direction, 
cuts off layers of water and projects them into the cone C. 
Between the successive pistons of water, layers of air 
drawn in through opening P are imprisoned. The high 
velocity of these water pistons is transformed into pres- 
sure by means of the diffusing cone so the moisture may 
be discharged against atmospheric or somewhat higher 
pressure. 

It is obvious that the temperature of water in tank H 
(Fig. 1) would gradually increase, due to the continual 
addition of the heat contained in the conde@sed steam. 
As it is essential that cold water should be used in the 
air pump, a cooling coil is placed in the air pump water 
tank and a portion of the discharge from the circulating 
pump D regulated by valve J is passed through the coil. 

The ejectors are operated by the exhaust steam of the 
turbine and are arranged in series. The first ejector 
removes the vapors from the evaporator J, thereby main- 
taining inside of the evaporator an absolute pressure cor- 
responding to the vapor tension of the brine temperature 
and compresses the same to a higher absolute pressure, 
which is produced and maintained by the second ejector. 
The second ejector compresses the vapors plus the live 


a typical photograph of the arrangement of the steam 
nozzles. 

The circulation of the brine is as follows: By the high 
vacuum existing in the evaporator J, brine is drawn into 
the evaporator from the brine tank K, passing through a 
strainer in the bottom of the tank and then through the 
vertical pipe and through a regulating valve before enter- 
ing the top of the evaporator. Inside the evaporator a 
section through which is shown in Fig. 5, it is distributed 
through small orifices and falls down in the form of a 
fine spray or rain. While falling down, a part of this 


Fig. 4.—Ejector Nozzles 


brine is evaporated and the remaining brine is cooled 
down and taken out through pipe L by the brine pump M. 
After leaving the pump it passes through a non-return 
valve and into the pipe which carries the cold brine to 
the place where it is to be used—that is, either to the ice- 
making tank or cold storage rooms. Thence the brine 
returns to the brine tank K through the return pipe and 
is recirculated as already described. : 

An automatic brine pressure relief valve N is provided 
at the discharge of the brine pump and the outlet of this 
valve is connected directly to the brine tank K. The ob- 
ject of this valve is to allow the brine to return auto- 
matically to the brine tank in case all the valves in the 
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brine system (which may be located far away from the 
machine) are accidentally closed and thus prevent the dis- 
charge of brine from the pump, which would result in the 
filling up of the evaporator. Fig. 6 shows a section 
through this valve which may be adjusted to operate at 
any specified pressure. 

A certain amount of water corresponding to the B. 
T. U.’s output of the machine is evaporated while the 
brine passes through the evaporator, and this has to be 
added again to prevent the brine from becoming more 
and more dense. This is automatically done by the make- 
up valve O, which opens whenever the brine level in the 
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Fig. 5.—Evaporator 


brine tank lowers and allows some sea water to flow into 
the brine tank until the normal brine level is reached. 

A section through the driving steam turbine, the circu- 
lating, air and brine pumps is shown in Fig. 7. The turbine 
is of the single-wheel impulse type and has an automatic 
stop governor which prevents the turbine and pumps from 
running at an undesirable speed. As all of the pumps are 
of the centrifugal type, and two of them are always sub- 
merged, there is no necessity to provide a speed regulating 
governor. All the pumps have automatically water or 
brine sealed glands which insure their being air tight. 
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Fig. 8 shows a section through the surface condenser. 
The condenser is of the four-pass type and has 5 inch 
O. D. tubes, No. 18 B. W. G.; the air suction is arranged 
on the side of the condenser, while the condensate outlet 
is located at the bottom. 

Fig. 9 shows the arrangement and also illustrates the 
operation of the automatic shut-off valve B (Fig. 1). A 
flexible diaphragm reinforced by a steel plate and held up- 
wards by a spring forms the top cover of a small cylinder 
which is connected to the surface condenser. When the 
vacuum reaches a certain point, the atmospheric pressure 
will overcome the compression of the spring and move 
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2 Fig. 6.—Section of Brine Relief Valve 

the trip rod downwards. If the trigger operating the 
steam valve is now pressed down, the catcher on the trig- 
ger will be caught by the trip rod and the valve will be 
held open. As soon as the vacuum drops to a point where 
the atmospheric pressure does not any more overcome the 
compression of the spring underneath the diaphragm, the 
trip rod will be lifted and the trigger will be released, 
thereby closing the steam valve. 

An outline of the complete machine as described is shown 
in Fig. 10, while Fig. 11 shows a photograph of the same 
machine. Referring to Fig. 11, the pumps and their driv- 
ing turbine will be seen at the bottom of the picture, the 
circulating pump being at the extreme left, followed by 
the steam turbine, which is lagged and covered; next to it 
is the Leblanc air pump, on top of which the air and con- 
densate suction pipe is seen, and finally on the extreme 
right is the brine pump, which is insulated with cork. 

The machine demonstrated was used for making ice and 
the cold brine discharge was connected to an ice-making 
tank (Fig. 12) of a design suitable for marine service. 
The tank holds 9 U. S. Standard ice cans. Each can has 
a steel brace riveted around the top, which also holds a 
rubber packing where this brace comes into contact with 
the cover plate of the tank. The ice cans are held down 
to the cast iron cover plate by semi-circular wedges, which 
are operated by a spanner or wrench. The cans are thus 
held tight against the tank, which prevents any splashing 
of brine when the ship is rolling. The brine surrounding 
the cans inside of the tank is cooled and kept at an equal 
temperature by a rectangular cooling coil located inside 
the tank close to its outer walls through which the -cold 
brine discharged from the refrigerating machine passes. 
The ice cans are covered with wooden lids, which prevent 
any splashing of fresh water when the cans are filled up 
at the beginning of the process of freezing. The circu- 
lating brine inlet and outlet will be seen on the right-hand 
side. 

A capacity test of this machine was made previous to 
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Fig. 8.—Condenser 


the demonstrating test. In carrying out this test, the ma- 
chine was used for making ice in the marine type ice 
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Fig. 9.—Sections Through Automatic Steam Shut-Off Valve 


tank, but as the cold required by this tank was less than 
that produced by the machine, a heating device for heating 
up the brine was arranged in order to dissipate the total 
cold produced by the machine. The machine was designed 
for three tons of refrigeration per day for the following 
working conditions: Maximum temperature circulating 
water inlet, 85 degrees F.; brine temperature at discharge 
of brine pump, Io degrees F.; live steam pressure, 200 
pounds gage; total steam consumption, 955 pounds. 

The results obtained with the different brine tempera- 
tures are given in Table No. 2. All of the figures repre- 
sent at least ten independent readings, during which the 
temperature of the brine at the discharge was maintained 
practically constant. Referring to this table, it will be 
noted that the capacity of the machine increases consid- 
erably with the increase of the brine temperature. For 
instance, with a brine temperature of 30 degrees at the 
discharge the capacity is 8.6 tons of refrigeration. With 
10 degrees at the discharge, the capacity is 4.5 tons of 
refrigeration per day, which is about 50 percent in excess 
of the designed capacity, which may be considered as a 
very satisfactory performance. 

For higher brine temperatures it will not be necessary 
to use two ejectors in series. One ejector will do the com- 
pression work and naturally the steam consumption of 
this ejector will become considerably less than that of 
two ejectors. The pumps may also be motor driven if 
more convenient. 
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The advantages of this refrigerating machine may be 
summarized as follows: 

The Complete Absence of Chemicals or Compressed 
Gases.—This is considered of great importance for navy 
work, as it makes ships using this type of machine natu- 
rally independent of the supply of chemicals. They do not 
need to carry a supply of flasks containing gases at-a high 
pressure, which are a source of danger to the vessel itself, 
nor will the lack of chemicals interfere with the refriger- 
ation. They can produce refrigeration as long as there 
is coal available on board to make steam. For a warship 
this is a most important consideration. In times of war 
is might be impossible for the vessel to obtain a supply of 
chemicals, making it necessary to discontinue refrigera- 
tion, thereby spoiling the foodstuff in tropical or semi- 
tropical climates. The powder and ammunition maga- 
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zines may also be endangered, as some powders or explo- 
sives, unless properly cooled, deteriorate and explode from 
self-combustion. Furthermore, flasks containing gas un- 


der pressures of 600 to 1,000 pounds per square inch, if 
struck by one of the enemy’s projectiles, would cause as 
much damage to the ship as the explosion of the projectile 


Fig. 10.—Outline of Refrigerating Machine, Showing Plan and Front and Side Elevations 
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Fig. 13—Motor-Driven Refrigerating Machine Used in the French 
Navy 


itself. In the machine described above no gases are used 
and no pressures have to be maintained. The highest pres- 
sure is atmospheric pressure and the cooling medium used 
are water vapors. 

Minimum Weight and Space Occupied—This is mostly 
due to the absence of high-pressures inside the machine 
and also to the direct cooling of the brine. The construc- 
tion can be very light and at the same time rigid enough 
to stand atmospheric pressure. It is claimed that the 
weight of this machine and the space occupied by it are 
only one-third or one-half that of other types. 

Simple Operation.—All of the pumps are of the centrif- 
ugal pump type, and form a single revolving element with- 
out close clearances. There are no valves to be kept tight, 
no piston rods to pack and no parts to adjust. The oper- 
ation is practically automatic and requires no’ specially 
trained engineers. The running is silent, a point of par- 
ticular importance where the apparatus is used on pas- 
senger steamers. 

Low Cost of Operation and Maintenance—The reason 
for this is obvious, when the simplicity of the apparatus 
is considered. Practically no repairs are needed, there are 
no chemicals and no high-pressures to handle. 

Efficiency—Tests have shown that the results compare 
very favorably with those of other types, especially when 


TABLE NO. 2.—TEST RESULTS (WESTINGHOUSE-LEBLANC) OF NAVY TYPE REFRIGERATING MACHINE. TESTED AUG. 4 AND 5, 1915. 
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Fig. 14.—Turbine-Driven Refrigerating Machine on Board 
S. S. André Lebon 


the inlet temperature of the circulating water is around 
85 degrees F. 

Brine Coolers Eliminated.—Most of the other types of 
machines use a brine cooler, which forms a considerable 
item in weight and space on board the ship. In this ma- 
chine the sine is cooled directly in the evaporator, and 
therefore does not require any separate brine cooler. 

These many advantages have induced the navies and 
many of the steamship companies of France, Russia, Aus- 
tria, Germany, England, Japan, Spain, Greece and Argen- 
tine to use this machine on their vessels for ice making, 
cold storage and magazine cooling. Up to June, 1914, 
about 250 machines had been installed and ordered in these 
different countries for marine work, some of them having 
been in service for over three years, giving excellent re- 
sults without interruption in service or ever being sub- 
jected to any repairs. 

A photograph of the type of machine used in the 
French Navy is shown in Fig. 13. The machine illustrated 
is of 8 tons refrigeration capacity and is motor driven. 
Fig. 14 shows a 10-ton turbine-driven machine. Several of 
these have been installed on the following steamers: Andre 
Lebon, Athos, Porthos, Sphinx of the Compagnie des 
Messayeries Maritinies, Marseilles, France. These steam- 
ers ply between Marseilles, France, and Yokohama, Japan, 


LIVE 


STEAM, 200 LBS./IN?. BAROMETER 29.17 INS. HG. TEMP. OF ATMOSPHERE, 85° TO 87° F 
CrrcuLATING 
Vacuum, WATER BRINE. REFRIGERATION. » Steam CoNsuUMPTION. 
Incues oF Mercury. TEMPERA- — — - - — 
TURE. 
Temperature. QUANTITY. 
Loss Steam Total 
Through and Steam 
aye) Frosted Vapor Consumed 
Tnlet | Within i Pounds Den- B.t.u Tons | Surface | Total Per Vapor Vy 
to 'resh- Dis- Differ- Per sity Per Per Tons Tons. Hour. Per Turbine 
Ast 2nd Con- Con- | Water Tnlet. charge. ence. Hour. Salo- | Spec Hour Day. Per Hour and 
Bjector. | Ejector | denser. | denser. | Tank meter. | Heat Day. Ejectors.. 
28.95 28.95 27.35 86. 95 35.50 30.05 5.45 19,080 76 834 99,598 8.30 0.32 8.62 1,276 106 1,170 
28.95 28.95 27.35 85.5 94 27.00 22.80 4.20 19,080 80 .829 76,702 6.39 0.35 6.74 1,276 82 1,194 
29.00 28.95 27.80 82.5 92 18.40 15.00 3.40 17,240 77 833 56,202 4.68 0.37 5.05 1,125 61 1,064: 
29.00 28.95 27.80 83.0 92 13.00 10.00 3.00 17,240 80 .829 49,479 4.13 0.42 4.55 1,102 53 1,049) 
29.00 28.95 27.60 86.0 94 13.15 10.10 3.05 17,240 80 .829 50,341 4.20 0.42 4.62 1,042 54 988: 
29.00 28.95 27.60 84.0 93 11.85 8.90 2.95 16,800 80 829 47,544 3.96 0.45 4.41 975 52 923: 
29.00 28.95 27.60 84.5 94 12.80 9.80 3.00 17,240 80 829 49,479 4.13 0.42 4.55 1,013 53 960 
| 


The loss of refrigeration through frosted surfaces is based on 21 ft.3 actually measured. 


taken at intervals of 10 minutes. 


Above readings are the averages of 10 independent readings for each temperature range, 
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passing through the Red Sea, the Indian Ocean and the 
South China Sea. In those waters the temperature of 
the circulating water often reaches 90 degrees F., and in 
spite of this severe condition the machines installed have 
successfully met all specifications under test. 
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The Westinghouse Machine Company, of East Pitts- 
burgh, Pa., who are the sole licensees of the Leblanc 
patents in the United States, have recently taken up the 
manufacture of this machine for marine as well as for 
land installations. 


New Vacuum Apparatus 


Westinghouse=Leblanc 


Air=Ejector 


System for Producing High Vacuum 


BY G. L. KOTHNY* 


On the occasion of the demonstration of tests of a new 
type of refrigerating machine at the Westinghouse Ma- 
chine Company’s works at East Pittsburgh, Pa., which is 
described on another page in this issue, a new high-vacuum 
producing device was also shown to the visitors. 

This device is called the Westinghouse-Leblanc air-ejec- 
tor system. It is a substitute for the ordinary reciprocating 
vacuum pump, or any other vacuum pump of hydraulic or 


Circulating Pipe 


the condensate pump and discharged into an air-sepa- 
rating tank, where the steam and vapor coming from the 
air ejector are condensed by the condensate discharged 
from the condensate pump. The temperature of the con- 
densate is naturally increased by the heat given to it from 
the steam discharged from the air ejector. The non-con- 
densable gases and the air removed from the condenser 
are separated in this tank and escape to the atmosphere 
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rotary-piston type, and is designed to produce a very high 
vacuum in the condenser. The air and non-condensable 
gases are taken out of the condenser by an air ejector 
of special design operated by live steam, and the con- 
densed steam is removed from the condenser by a tur- 
bine-driven condensate pump of the centrifugal type. A 
diagrammatic arrangement of this Westinghouse-Leblanc 
air-ejector system is shown in Fig. tr. 

Referring to this figure, the operation is as follows: 
Live steam of any pressure available from the boilers 
enters the ejector, which acts as a dry vacuum pump, and 
withdraws the air from the condenser, thereby creating 
a high vacuum in the same. The condensate, which col- 
lects at the bottom of the main condenser, is taken out by 
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through a vent. pipe which is arranged on top of the tank. 
The condensate flows by gravity to the feed and filter 
tank, from which it is taken by the boiler feed pumps into 
the boilers. As will easily be seen, the apparatus has the 
highest thermal efficiency possible, as all the heat sup- 
plied is regained in the feed water. E 

The condensate pump is of the centrifugal type and of 
special design to operate with a low submergency on the 
suction side, in order to avoid a high location of the con- 
denser. It is driven by a small steam turbine, the shaft 
of the turbine being extended to bear the impeller of the 
pump, which has a single inlet, thus requiring only one 
gland. This gland is automatically water sealed, thus 
insuring air tightness. Fig. 2 shows such a pump, having 
a capacity of 130,000 pounds of steam per hour when 
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working with 12-inch submergency against a total head of 
65 feet. It will be noted that the size of the pump is very 
small, considering its working conditions. The weight of 


the complete pump, turbine and bed-plate is 750 pounds. 
The air ejector is shown in Fig. 3, and a section and 


Fig. 2.—Condensate Pump Fig. 3.—Air Ejector 
further details of this are given on page 551. Two ejectors 
as illustrated are sufficient for a condensing plant con- 
densing 100,000 pounds of steam per hour, when main- 
taining a vacuum of 28% inches with 60 degrees of circu- 
lating water. The length of the ejector shown is 3 feet 
and its weight is 97 pounds. 

Referring back to Fig. 1, a circulating pipe will be seen 
connecting the main condenser with the feed-water tank. 
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The purpose of this pipe is explained by the following: 
It might occur sometimes that the main engines are 
stopped and that very little steam is entering the main 
condenser from the auxiliaries, so that there is a very 
small quantity of condensate to be removed from the con- 
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Fig. 4..-Arrangement of Two Air Ejectors in Parallel 


denser. If at the same time the vacuum is to be main- 
tained in the condenser the steam coming from the air 
ejector would have very little water to be condensed with 
and the continuous adding of heat by the steam from the 
ejector may heat up the feed water to an undesirably high 
temperature. To avoid this and to enable a desired tem- 


Fig. 5.—Air Ejector Installation at the Westinghouse Machine Company’s Works 
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perature to be maintained in the feed tank, the circulating 
pipe is provided. 

By opening the valve shown in this pipe, hot water from 
the feed tank is sucked into the condenser by the vacuum, 
and, while falling over the cold condenser tubes, it is 
cooled. The cooled water is taken out by the condensate 
pump and discharged into the air separating tank, where 
it condenses the steam coming from the air ejector and 
from where it flows to the feed tank. Part of this water 
is returned to the condenser and recirculated as described. 
By regulating the quantity of water returned to the con- 
denser, the temperature of the feed water in the feed tank 
may be regulated. If, however, a number of auxiliaries 
are operated while the main engine is idle, the exhaust 
from the auxiliaries may enter the main condenser and 
sufficient water will be taken out by the condensate pump 
for condensing the steam coming from the air ejectors. 

Instead of using one ejector, two or three of a smaller 
size may be arranged in parallel for one condenser, thus 
allowing one or two ejectors to be shut down (thereby 
Saving one-half or one-third of the steam consumption) 
when running at low speed or during the cold season, 
when the vacuum is higher on account of the low tem- 
perature of the circulating water. Fig. 4 shows a dia- 
grammatic arrangement of two ejectors in parallel. Gate 
valves have to be provided at the air suction. The gate 
valve on the ejector which is not in operation should be 
closed in order to prevent the atmospheric air from pass- 
ing through this ejector back into the condenser. 

Fig. 5 shows an air-ejector installation at the Westing- 
house Machine Company’s works at East Pittsburgh, Pa. 
At the bottom of this picture and to the extreme left the 
turbine-driven condensate pump is shown. Next to it is 
the air-separating tank, and at the right-hand side the air 
ejector. 

An installation of this kind has also been made on the 
United States torpedo boat tender Melville, built by the 
New York Shipbuilding Company, Camden, N. J. The 
air-ejector system was installed in parallel with the 
already existing reciprocating air pump and vacuum:aug- 
mentor, in order to enable a true comparison of both sys- 
tems under absolutely identical conditions. The per- 


formance of the air-ejector system on the Melville has - 


been very successful; the vacuum obtained was higher, 
with less steam consumption than that obtained by the 
augmentor. A higher feed-water temperature was also 
obtained and the weight and space occupied by it are con- 
siderably less than that of the augmentor system. 

The advantages of this new device may be summarized 
as follows: 

Minimum Weight—A few figures will illustrate this. 
Taking for example the installation of the main air pump 
for one main condenser on a battleship: The size of such 
a pump is 18 inches by 36 inches by 36 inches by 27 inches; 
its weight about 15,000 pounds. To this would have to 
be added the weight of the augmentor, the augmentor con- 
denser, the water seal and the inter-connecting piping be- 
tween the different parts of the augmentor installation, 
which is about 5,500 pounds, the total weight of one com- 
plete air pump installation with augmentor being 20,500 
pounds without water. 

The Westinghouse-Leblane 
would weigh as follows: 
AATEMETECLOTS Hin. sarge hala ee EE 650 pounds 
Condensate pump, turbine and bed-plate.... 1,000 “ 
Valves, accessories and air-separating tank. 920 “ 


air-ejector installation 


2,570 pounds 
against 20,500 pounds of the reciprocating-pump installa- 
tion, or the air-ejector installation weighs only about one- 


Total weight of installation 
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eighth of the reciprocating-pump installation. This does 
not include the difference in weight of the piping, the 
sizes of which are considerably larger for the recipro- 
cating-pump installation, and when filled with water will 
be considerably greater in weight. 

Minimum Space.—The space occupied by the Leblanc 
air-ejector system is from one-eighth to one-tenth that of 
the reciprocating-pump installation. Furthermore, the air 
ejector has the advantage that it may be located anywhere, 
just like a piece of pipe, and also does not need to be ina 
certain relative position to the main condenser or to the 
condensate pump. The reciprocating pump and the 
vacuum augmentor, augmentor condenser and water seal, 
however, must always be arranged in a relative position to 
each other, which makes the general arrangement of the 
augmentor installation difficult and complicated. 

High Thermal Efficiency.—All steam used in the air 
ejector and the turbine driving the condensate pump is 
condensed by the condensed steam from the main con- 
denser. The temperature of the condensate is raised by 
the heat contained in the steam ‘of the air ejectors and 
the turbine, while in the augmentor system the heat con- 
tained in the steam operating the augmentor is thrown 
overboard as it is transmitted to the circulating water 
passing through the augmentor condenser. 

Simplicity —The Leblane air ejector is a static appa- 
ratus, and therefore does not require any attention during 
its operation. The condensate pump is of the centrifugal 
type without close clearances or valves to look after, and 
all that needs attention is the turbine bearings, since they 
should be supplied with sufficient lubricating oil. How- 
ever, if there is a feed-oil system on board the ship, it 
may be used for supplying oil to these bearings, and then 
the condensate pump will not require any attention. 

Maintenance—The complete absence of internal rub- 
bing parts, of reciprocating valves, etc., eliminates the 
wear and tear, and no repairs are required, which are 
frequent with pumps of the reciprocating type. 

Small Steam Consumption—The steam consumption of 
the air-ejector system is less than that of a reciprocating 
pump working in conjunction with a vacuum augmentor, 
when working under similar conditions. 

The Westinghouse Machine Company, of East Pitts- 
burgh, Pa., the sole licensee for all Leblanc patents re- 
lating to condensing apparatus, is now manufacturing this 
air ejector for marine condenser installations. — 


MoNTHLY SHIPBUILDING REport.—The Bureau of Navi- 
gation, Department of Commerce, reports 88 sailing, 
steam, gas and unrigged vessels of 17,368 gross tons built 
in the United States and officially numbered during the 
month of October. Seven steel steamships, aggregating 
9,866 gross tons, were built during the month, the largest 
being the Plymouth, of 5,266 gross tons, built by the New 
York Shipbuilding Company, Camden, N. J., for the Coast- 
wise Transportation Company, Boston, Mass. From other 
sources than construction, 8 vessels of 19,467 gross tons 
were admitted to American registry during the month. 


Dry Docx ar Prince Rupert Trestep.—The official test 
of the 20,000-ton floating dry-dock at the ship-repair plant 


at Prince Rupert has been made successfully and the plant 


is now ready for work. This plant, which includes, in 
addition to the dry-dock, a carpenter shop, shipbuilding 
shed and launching platform, machine shop, boiler and 
blacksmith shops and foundry and a power plant, was 
built by the Grand Trunk Pacific Railway in accordance 
with designs by Mr. William T. Donnelly, consulting en- 
gineer, New York. 


Fig. 46.—The Seal, or G-I 


The Seal was the first submarine ever built to be fitted with torpedo tubes that could be trained to fire to either broadside. 


States submarines must maneuver to bring the axes of the ship in line with the target before firing. 


All other United 
This maneuvering is very apt to betray the 


position of the submarine’s periscope when moving through the water, as it makes a white “Wwake’? which can readily be seen by the observer 


on the enemy’s vessel. 
three or four hundred yards. 
ence being known. 
a course parallel to, the enemy’s ship at close range. 


If the periscope is at rest, however, and painted a neutral tint, it is almost impossible to see it even at a distance of 
The ability to train the torpedo is therefore of importance, for it prevents the likelihood of the submarine’s pres- 
The ability to train the torpedo is also of importance in that it permits the submarine to lie in wait for, and then pursue 
The enemy’s ship is therefore within torpedo range a very much longer period of time 


than she would be if the submarine was forced to make a “head-on attack.” 


Modern Submarines in War and Peace—VI 


Coast Defense and Cruising or ‘‘Fleet’? Submarines—Value of 


So=called 


‘Amphibious’? Submarines for Defense Purposes 


BY SIMON LAKE 


Coast defense submarines will probably be found to be 
the most important adjunct to any navy in every country 
whose policy is to defend their own coast lines, rather 
than to become an aggressor. Vessels for this purpose do 
not need to be of great tonnage, nor of high speed. Speed 
is the one thing, more than anything else, which runs up 
the cost of the submarine vessel. While speed is desirabie 
for the cruising submarine, it is not an essential for a 
defensive submarine. It is possible to get a speed of 14 
or 15 knots in a submarine of about 500 tons displacement 
and at the same time have comfortable living quarters 
for the crew. A boat of this size may carry eight White- 
head torpedoes, each torpedo being capable of destroying 
a fifteen-million-dollar battleship, and as a 500-ton dis- 
placement submarine can be built for about one-half mil- 
lion dollars, and is capable of carrying eight Whitehead 
torpedoes, potentially good for eight fifteen-million-dollar 
battleships, or a total of one hundred and twenty million 
dollars’ worth of capital ships, it seems as if that would 
be sufficient to ask of one little submarine boat. 

Now, to double that speed would require a much larger 
vessel, and would cost approximately two and one-half 
million dollars. A two and one-half million dollar boat 
for the defense of harbor entrances or sea coast cities 
would not carry as many torpedoes as five of the 500-ton 
boats. A torpedo fired from a small boat is fully as potent 
as one fired from a two and one-half million dollar boat. 
These small boats could be located at five different points 
on our coast, and the chances are that at least two of 
these smaller boats could reach an objective point on the 
coast line under their protection in shorter time than one 
large high-speed boat would be able to do. At the same 
cost they could cover the same area of coast line to a much 


better advantage, as there would be five of them distrib- 
uted over that area instead of one. 

Vessels for coast defense should, in my judgment, be 
equipped to fire torpedoes in any desired direction while 
submerged. The Seal, or G-1, has been the only vessel 
thus far equipped with torpedoes which could be trained 
and fired to either broadside. The advantage of this lies 
in the fact that the vessel can lie at rest with only her 
periscope extending above the surface of the water. If 
the vessel is at rest, this periscope can be seen only at a 
very short distance, while if under way the periscope 
makes a white “wake” which betrays the presence of the 
submarine. 

We will assume for purposes of illustration that the 
Sandy Hook entrance to New York harbor is to be de- 
fended. If we strike a 15-mile radius from Sandy Hook 
point, running from the Long Island to the New Jersey 
shore, and have four submarines take station on that 
radius line about 5 miles apart, no ship could pass that 
radius line without coming within the range of vision of 
the commander of the submarine, either from his peri- 
scope in daylight, or he would be well within the range 
of hearing of his “submarine ears.’ The Fessenden os- 
cilators, or microphones, now installed in all submarines, 
would readily detect the approach of a surface ship or 
ships. 

These instruments have been improved to such an ex- 
tent that it is now possible to carry on “wireless” con- 
versation under water between one submarine and another 
for a considerable distance. Communication by the Morse 
code, or other special codes, may be carried on between 
submarines up to a distance of several miles. It would be 
possible for groups of submarines on station, or picket 


560 


duty, so to speak, to be in constant communication with 
shore stations, either by submerged telephone connections, 
or by wireless. In that way the submarines can be kept in 
constant touch with the country’s scouting fleet of high- 
speed surface vessels or aeroplanes and immediately be 
notified of the approach of an enemy’s fleet or ship. 
There is no way in which they can themselves be detected, 
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circle, they would have to pass the submarines distributed 
on, say, a 10-mile radius. Three submarines would be 
able to protect this radius line. A 5-mile radius line might 
also be established with two submarines, and one located at 
the entrance. A ship, to enter Sandy Hook, therefore, 
would have to run the gauntlet of five or six submarines 
without it being necessary for them to leave their stations. 


Fig. 47.Torpedo Being Fired from the Deck Tubes of the Submarine G-1 


This vessel was fitted with two double-barrel torpedo guns, housed in a superimposed superstructure. i 
The above photograph shows a torpedo in the act of leaving 


They may be discharged either above or below the surface. 


four torpedoes could be fired to either broadside. 
one of these tubes above water. 


as far as I am aware, as there is no need to run the ma- 
chinery of the submarine while lying at rest on picket duty, 
and it would be impossible for a surface ship or flying 
machine to detect them, providing a constant watch was 
kept on the horizon or the heavens through the periscopes. 

As the range of the modern Whitehead torpedo is about 
three miles, no ship could pass between the submarines 
without passing within torpedo range. However, a com- 
mander of a submarine would hardly take a chance of 
making a hit at such a great distance, and on the enemy 
being sighted he would leave his station and attempt to 
intercept her, so as to get a shot at shorter range. If the 
enemy succeeded in running the gauntlet of the outer 


These 


LEE SUBMARINES 

Submarines with high speed will become valuable as 
commerce destroyers and for carrying on an offensive 
warfare. To stop wars between maritime countries it 
will probably be necessary to prevent countries having 
disagreements from carrying on commerce with any other 
country until they can agree to agree. Fig. 48 shows a 
high-speed, sea-keeping, fleet submarine of the Lake 
type. Its principal characteristics are the same as of the 
coast defense type except that the buoyant superstructure 
is increased in height sufficient to form living quarters for 
the crew when cruising in surface condition. 

One of the essentials of a high-speed vessel is high- 


Fig. 48.—A Submarine Cruiser, or Fleet Submarine (Lake Type) 


The parts indicated by numbers in this illustration are as follows: 1, 


main ballast tanks; 2, fuel tanks; 8, keel; 4, safety drop keel; 5, 


habitable superstructure; 6, escape and safety chambers; 7, disappearing anti-air craft guns; 8, rapid fire gun; 9, torpedo tubes; 10, torpedoes; 
11, twin deck torpedo tubes; 12, torpedo firing tank; 13, anchor; 14, periscopes; 15, wireless; 16, crew’s quarters; 17, officers’ quarters; 18, 
warhead stowage; 19, torpedo hatch; 20, diving chamber; 21, electric storage battery; 22, galley; 23, steering gear; 24, binnacle; 25, search- 
light; 26, conning tower; 27, diving station; 28, control tank; 29, compressed air flasks; 30, forward engine room and engines; 31, after engine 
room and engines; 32, central control compartment; 33, torpedo room; 34, electric motor room; 35, switchboard; 36, ballast pump; 37, aux- 
iliary machinery room; 38, hydroplane; 39, vertical rudders; 40, signal masts. 
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powered machinery. A large portion of the interior of 
the pressure-resisting hull, therefore, must be devoted to 
machinery space. The high, buoyant superstructure also 
affords sufficient space below for the crew to rest when 
entirely submerged; the quarters would necessarily be 
somewhat cramped without the buoyant superstructure, 
which gives plenty of room for the crew to take exercise 
and secure plenty of fresh air when off duty, even in 
rough water. As it is very important to keep the physical 
condition of the crew and their spirits in a satisfactory 
condition, it is essential that they be not kept in restricted 
quarters for a long period of time. 

This vessel is designed to carry torpedoes firing in line 
with the axes of the ship both fore and aft, and carries, 
also, torpedo tubes in the superstructure which may be 
trained to fire to either broadside. Of course such a 
vessel as this would be fitted with wireless and sound 
transmitting and detecting devices, and to be effective 
should have a speed of at least 25 knots, in which case she 
would be able to pursue and overtake any battle fleet that 
could be assembled from existing ships in any navy in 
the world. Undoubtedly such high-speed submarines will 
come into being within the next few years. 

Congress last year appropriated money to build “fleet 
submarines” in which they expressed the desire to secure 
25 knots. A certain amount of discretion, however, was 
left with the Navy Department, which would permit them 
to accept boats of not less than 20 knots. There is no 
difficulty in the way of constructing submarine vessels that 
will make 25 knots as far as the vessels themselves are 
concerned. There is no difficulty in the way of making 
such vessels function satisfactorily when submerged, but 
up to date no internal combustion engine has been pro- 
duced suitable for such high-speed submarines, and steam 
has many disadvantages. 

The tactics of the fleet submarine would be to search 
for and destroy the enemy’s warships or commerce car- 
riers wherever they could be found. A sea-going sub- 
marine of such character would also carry rapid fire guns 
of sufficient caliber to destroy surface merchantmen. Hav- 
ing sufficient speed to overhaul them, they would be able 
to capture the merchantmen and perhaps take them as 
prizes into their own ports, something which it is impos- 
sible for the commander of the small-sized submarines 
now in commission to do, as they have neither the speed 
to overhaul swift merchantmen nor guns of. sufficient 
range and power to destroy them if they refuse to follow 
the instructions of the submarine commander. The only 
alternative, therefore, has been to destroy the merchant- 
men and, unfortunately, in many cases, the crew and pas- 
sengers of the merchant ships have been destroyed as well. 


“AMPHIBIOUS” SUBMARINES 


From a study of the submarine problem as it stands 
to-day, the one thing lacking to make the submarine suf- 
ficiently powerful to stop commerce on the high seas be- 
tween countries at war is speed. We have seen from the 
foregoing that sufficient speed to accomplish this purpose 
means great additional cost, and as the engine situation 
exists to-day, it may be considered that it is impossible. 
My own personal opinion is that we shall not see satisfac- 
tory 20-knot submarines, let alone 25-knot submarines, for 
a matter of three or four years. In the meantime, the 
people of this country, as well as all other countries not 
as yet engaged in the gigantic conflict which is taking 
place across the water, are becoming much exercised as 
to the possibility of some condition arising which may 
bring about an attack upon their own country. 

There is a method of preparing this country at least 


INTERNATIONAL MARINE ENGINEERING 501 


with a type of submarine which may be navigated, so to 
speak, at much greater speed than that called for by last 
year’s Congress, namely, 25 knots. The boats would have 
the further advantage in that they would be much less 
expensive even than the 14-knot submarines now called 
for in the latest specifications for the coast defense type. 
This new method calls for the construction of a moderate 
size submarine which, for the want of a better term to 
distinguish it, | have called an “amphibious” submarine— 
that is, a submarine which may be carried on land as well 
as on or under the water. 

These submarines would be somewhat smaller than the 
present coast defense type of submarine, and of a diam- 
eter that could pass through our tunnels and over our 
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Fig. 49.—*Amphibious” Submarine 


Making up a train to ship a Lake submarine across Siberia during the 
period of the Russian-Japanese war. Note the special trucks with six- 
teen wheels each, used to carry the load (about 130 tons). As the 
Trans-Siberian road had light rails, it was necessary to design these 
special trucks to distribute the weight so as to carry this heavy load. It 
is remarkable that several of these unheard-of weights should have been 
transported by vessel and rail a distance of over 10,000 miles each with- 
out accident or damage. Boats mounted on trucks especially designed to 
pass through tunnels could be transported from one port to another at 
railroad speed and be ready for immediate action in defending threat- 
ened sections of the country. 


bridges. They could be of about 250 tons submerged dis- 
placement. A railroad truck would be provided for each 
submarine with a sufficient number of wheels to carry the 
load. The submarine itself would be constructed with 
proper scantlings to carry her entire load of machinery, 
batteries, fuel and supplies without injury when mounted 
on her special trucks. Vessels of this type could be read- 
ily constructed that would have a surface speed of I0 to 12 
knots and a submerged speed of 10 knots. They could 
carry aS many as eight Whitehead torpedoes and have a 
radius of action on the surface of about 2,000 miles at 8 
knots. Fitted with telescopic, or housing, conning 
towers and periscopes, nothing would need to be taken 
apart to ship these submarines from one section of the 
country to another at railroad speed. Fifty submarines 
of this type would in time of need probably be more ef- 
ficient for protecting our thousands of miles of coast line 
than would many times the same number of 14-knot boats 
distributed over the same number of miles of coast line. 
In the war game no one can tell where the enemy may 
decide to strike in force. An attack might be made in the 
vicinity of Boston, New York, Charleston, Pensacola, 
New Orleans or Galveston on the eastern coast; it might 
be made at or in the vicinity of San Diego, Los Angeles, 
San Francisco or Seattle on the western coast. There 
should be, of course, a certain number of the coast defense 
type of submarines permanently stationed at these ports 
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for their protection during war-time periods. But wars 
come suddenly, and the old saying that “the one who gets 
in the first blow has the advantage” is a true one. The 
history of recent wars shows that the declaration of war 
usually comes after the first blow has been struck. It is 
readily conceivable, therefore, that before we knew that 
we were going to become involved in war a fleet of battle- 
ships and transports stationed off our harbors, or off a 
suitable landing place on our extensive coast line, might 
be able to establish a shore base before we knew it or had 
time to get sufficient of our slow-going submarines at the 
danger point to prevent the landing of an invading force. 

If we had one hundred submarines distributed over our 
Atlantic and Pacific coast lines, it would take weeks or 
months to mobilize many of them at the point of attack, 
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government made arrangements with the railroads to run 
a track down under the water at each railroad coast ter- 
minal, or to run special tracks into the water at other 
suitable localities along the coast where there would be 
sufficient water to float a submarine, submarines could be 
rapidly mobilized to ward off a landing at any point. - 

Assume, to illustrate the point which I wish to make, 
that this country should become involved in war with 
nations lying both to the east and west of us. To get 
submarines from one coast to the other would require a 
long period of time. The “amphibious” submarine, on the 
contrary, could in an hour’s notice be run onto the tracks 
at New York and three days later be run into the water 
at San Francisco, with her crew, fuel, stores and tor- 
pedoes all ready to go into action at once. 
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Fig. 50.—Hauling an “Amphibious” Submarine Out of the Water for Transportation Across Country 


If the Government were to make arrangements with railroads to carry their tracks down under water, as indicated in the above diagram, 


special trucks could be built to carry submarines across country. 


It would be practical to build submarines of a size that would pass through 


railroad tunnels when mounted as above indicated, that would have a surface speed of 10 to 12 knots and a submerged speed of 10 knots, 


which would be ample for defense purposes. 
about 2,000 miles. 


Fitted with telescopic conning tower and periscope, nothing would need to be taken apart for shipment by rail. 


Such boats could carry eight Whitehead torpedoes and have a radius of action on the surface of 


On receipt 


of word that any particular section of the country was threatened, the “amphibious” submarines could be run on to their railroad trucks and 
within an hour after the word was received be on their way at railroad speed to the threatened locality. 


for the reason that a submarine when submerged has such 
a small radius of action. The best in the service to-day 
have a radius of action of about 100 miles at 5 knots, or II 
miles at 101% knots, or 24 miles at 8 knots. The enemy, 
with light, shallow draft, high-speed picket boats, could 
probably make it very unsafe for a submarine to travel any 
considerable distance along the coast in the daytime, or 
even at night, in surface cruising condition; and as it 
takes considerable time to charge the batteries to enable 
the boat to run in a submerged condition, if the enemy 
had control of the surface of the sea the average speed 
per day of a submarine would probably be less than 100 
miles without running a grave risk of being captured 
while in the surface condition. The chances are, there- 
fore, that if we had one hundred submarines distributed 
over our Atlantic and Pacific coast lines, not over ten or 
a dozen of them would be able to reach the point of at- 
tack in time to prevent the landing of an invading force 
with sufficient men, guns and ammunition to do a great 
deal of harm in some of the thickly populated sections of 
the country before our own citizens could be trained and 
provided with sufficient arms, ammunition, etc., to retake 
possession. 

If, however, the country was provided with fifty 
“amphibious” submarines located at ten of our impor- 
tant Atlantic and Pacific ports, they all could be 
mobilized at an objective point within a week. If the 


A submarine could make a trip from Boston to New 
York in five hours, or from Boston to New Orleans in 
thirty-five hours. These boats could be built in quantities 
at a cost of about $300,000 (£61,500) each. Fifty of them 
could, therefore, be built at approximately the cost of one 
modern battleship. 

“BaBpy” SUBMARINES 

There has been much talk recently about the so-called 
“baby” submarines—little one- or two-man boats. 

A large number of one-man submarines were built for 
the Russian Government previous to 1880 by Mons. 
Dzrewieckie, the well-known inventor of the Dzrewitckie 
type of torpedo-launching apparatus. Mr. Holland, Gou- 
bet and practically all inventors and builders of sub- 
marines commenced with “baby” submarines. One of 
the designs which I submitted to the United States Govy- 
ernment in Igor called for a one-man boat to be carried 
on the davits of a battleship or cruiser. 

A boat of that kind might have had a place a number 
of years ago when attacking vessels came near the shore. 
Such small craft must necessarily have a very limited 
range of action and very slow speed; they also would be 
unseaworthy. It would be impossible for a man to remain 
submerged in a vessel of this type for a considerable 
length of time, so that, personally, I can see very little 
use for them at the present time. 

(To be continued.) 


Letters from Marine Engineers 


Discussion of the Design and Handling of Marine Engines, 
Boilers and Auxiliaries—Breakdowns at Sea and Repairs 


This department is open to all readers of the magazine 
for the discussion of affairs in the engine room. All let- 
ters published are paid for at regular rates. Your ideas 
or experiences will be mutually helpful and interesting to 
other engineers. Write your letter now. 


Engine-Room Floors 


The modern steamer, while in many respects an im- 
provement in equipment and comfort over those of a for- 
mer epoch, leaves still some opportunity for minor im- 
provements. 

The usual engine-room floor to-day consists of chequer 
plating, and in drawing attention to the matter it is hoped 
that ship designers will give attention to an older expe- 
dient more comfortable to the engine-room staff. 

Chequer plates are treacherous when rough weather is 
experienced. When of mild steel they polish readily by 
wear, and this, in combination with an eternally greasy 
condition, causes the unfortunate engineer to slither in- 
stead of walk from point to point on watch. Wrought 
iron chequer plates are not so bad as steel, while by no 
means a comfortable foothold. In the boiler room the 
grit of the coal and ash gives a more secure footing. As 
an example of the superiority of wrought iron, it is only 
necessary to cite the instances of horseshoes and boot 
tips, for both of which mild steel is barred from its danger- 
ous tendency to polish. 

For this reason of polish, mild steel chequer plates 
should be rigidly barred for engine-room floors. It is 
also desirable that such plates should be delivered unoiled. 
Accidents directly attributable to coating with boiled lin- 
seed oil as a protection against rust by the maker have 
occurred with newly laid floor plates. 

Undoubtedly the most comfortable flooring under the 
conditions of greasy surface and heavy weather is sheet 
lead. Carefully treated, it is virtually indestructible; it 
possesses a substantial value as scrap metal if discarded 
at any time. It is impenetrable to damp and vermin. 
Sheet lead has a peculiar value as a roofing material, while 
its virtues under the conditions indicated are not so well 
known as they might be. 

The underlying wood platform should be carefully laid, 
all joints smoothed down. Copper scupper nails fix it 
securely, and artistic ability can pattern these in a pleas- 
ing manner. 

Tt can be cut and fitted with an ordinary pocket knife as 
easily as linoleum or oilcloth. 

Lead sheet is manufactured not by wire gage, but as 
pounds per square foot, and a thickness of 8 pounds per 
square foot (a scant 4% inch) is sufficient for a floor. It 
is procurable in any width up to 8 feet wide and 4o to 50 
feet in length. It can therefore be plotted to avoid undue 
waste in cutting up. The only drawback to a sheet-lead 
floor is its tendency to cut if mishandled or unfairly used. 

The writer remembers a vivid, not to say lurid, inter- 
view with his chief when, owing to misadventure, a main 
bearing cap was slewed round on the platform, making a 
cut in a prominent place. 

The rule was to deposit such articles when overhauling 
on a mat or rivet bag to save damage. By the way, it is 
remarkable how easily a large weight can be handled, de- 
posited on a coir mat. The mat makes.a sliding piece 


under the weight and enables quite heavy articles manage- 
able by one man. 

This particular floor of eight pounds of lead had been 
in existence for fifteen years, and during that time had 
been taken up twice for extensive repairs to the pipes and 
framing beneath the platform. The lead sheet, in spite 
of this, was in good condition and apparently of original 
thickness, while its non-slipping properties in a seaway 
have left grateful memories. 

From experience, the writer can testify to its merits as 
the finest floor covering extant where grease and motion 
are plentiful. f\, IL, IalAVag, 


London. 


Removing a Rivet from Ship’s Bottom 
Plating 


Eleven years ago, while at sea as a junior engineer, the 
vessel I was on ran into a considerable head sea. She was 
trimming by the stern at the time, and this, coupled with 
the fact that the ship had very full lines forward, tended to 
make the pounding severe on the forward part of the ves- 
sel’s bottom. The forward hold was only partly filled with 
cargo, so, when more water than usual was noticed in the 
bilges, an inspection was readily made and a leaking seam 
and loose rivet of the shell plating were found. 

The seam was successfully calked; but not so with the 
rivet, which was very much loosened. By attempting to 
calk the head of this rivet with the calking tool and ham- 
mer, other rivets were started, due no doubt to the fact - 
that the water pressure on the outside communicated the 
shock of the hammer to other rivets in the vicinity, just 
as attempting to calk a boiler under pressure might do. 
Finally, with careful and light calking, all but the one 
rivet were made tight. 

After reaching port, and while discharging cargo, this 
rivet received attention. I heard it was the intention to 
replace the defective rivet, and thought it would mean 
going into dry dock. But, without docking and without a 
diver, the rivet was replaced with a bolt nutted on the in- 
side of the ship as follows: 

One end of a stout fishing line about 35 feet long was 
tied to and wound lengthwise on a small wooden reel about 
¥g inch wide by % inch thick and about 6 inches long, the 
other end of the line being made fast inside the ship near 
the rivet. When all was ready, the defective rivet was 
backed out (overboard), and the reel with line wound on 
was shoved through the hole and allowed to float up to the 
surface, unwinding as it went. Froma boat alongside the 
reel was picked up and the end of the fishing line made 
fast to the threaded shank of a 34-inch bolt. Then the line 
was hauled from below (inside the ship) and the bolt 
entered into the hole, where it was held while the fishing 
line was removed and a washer and grommet and nut were 
put on and set up hard.. This latter was comparatively 
easy, as the bolt was long and threaded, the whole length. 

In fact, the whole job seemed quick and easy, except the 
wetting of those below, who had it impressed upon them 
what a lot of water can come threugh a small hole in the 
bottom of a ship. WILLIAM S. OWEN. 

Webb's Academy of Naval Architecture, New York 
City. 


564 


The Oldest Steamboat in the World 


The photographs shown below may be of interest to 
readers of INTERNATIONAL MARINE ENGINEERING as they 
show a group of old-time steamboats, a rapidly disappear- 
ing type. These vessels were tied up at Rondout, N. Y. 
In the foreground of Fig. 1 is the Norwich, the oldest 


Fig. 1—S. S.. Norwich 


Fig. 2._S. S. Oswego 


steamboat in the world. Astern of her is the Oswego, the 

next oldest steamboat, while in the background is the fa- 

mous Mary Powell, long known as the “Queen of the 

Hudson.” Fig. 2 also gives an excellent view of the 

Oswego. C. D. Davis. 
Worcester, Mass. 


Peculiar Accident to Circulating Pump 


A somewhat peculiar accident happened recently to our 
circulator. Soon after geting under way one night the 
condenser heated up suddenly, and it was necessary to put 
on the fire pump to maintain any vacuum at all, and, as 
the fire pump was entirely too small to furnish enough 
condensing water, we had to run’ slow while we investi- 
gated the trouble. Our first conclusion was that the 
strainer over the injection valves had become choked with 
grease, but, after thoroughly blowing them out and get- 
ting no better results, we stopped long enough to remove 
some of the hand hole plates from the condenser head, but 
found no obstruction there. This left nothing else to do 
but to examine the impeller and shaft. 

Fortunately, the design of this pump was such that the 
forward bearing and stuffing box could be removed easily 
(which is a very good thing and by no means universal 
with pumps of this kind). This gave us access to the hub of 
the impeller and we found that the key was gone. This 
was strange, hecause the hub of the impeller was long 
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enough to just clear and turn fully between the bottoms 
of the stuffing boxes, being 634 inches long with an open 
space of about 2 inches in the center, so that it was im- 
possible for the key to get out except by breaking into at 
least three pieces and working out at the center, one piece 
at a time. But the keyway showed no sign of the key 
having become loose, as it necessarily would have done 
had that been the case. The key could not have become 
loose and broken in three pieces and finally worked out 
in the manner described without damaging the keyway 
enough to at least leave some visible evidence of that 
having occurred. The keyway was as smooth and clean- 
cut as when new. 

The only plausible explanation of the disappearance of 
the key is that probably a steel key was fitted when the 
pump was built (it was then about four years old), and, 
as it corroded, it became even tighter in the keyway where 
it was fitted, and, as there was not much of a load on it, 
it probably did not let go till it became thoroughly disin- 
tegrated, and when the impeller finally slipped the key 
went all to pieces, which would account for its disappear- 
ance. Of course, it is not likely that the designer speci- 
fied a steel key for this bronze impeller and shaft, but 
occasionally the designer proposes and the mechanic dis- 
poses in minor details that are not subject to particularly 
close inspection. 

The key was a rectangular section 9/16 inch by 15/16 
inch, and we had some cold-rolled steel in the storeroom 
4 inch by 1% inches, so we cut off a piece of that and 
split a piece off the side with a hack saw, making it %4 by 
7% inch, and slipped it in place and went on at full speed, 
after losing about an hour. Next day in port we fitted a 
forged bronze key, and have had no further trouble 
with it. 


Norfolk, Wa. D. SAWYER. 


Electric and Oxy-Acetylene Welding 


The welding process of repairing boilers has made 
rapid advancement during the past three years.. It has 
unquestionably solved some problems of repairing boilers 
in an inexpensive and satisfactory manner, but there still 
remains the fact that in many cases work attempted by this 
process has proved a failure. Most of the failures, how- 
ever, are due to the lack of knowledge of the effects of 
the electric arc and the flame of the oxy-dcetylene torch 
by the operator. Both skill in applying the process and 
knowledge of the effects are absolutely necessary for the 
successful operation of this process. 

The larger concerns who do this kind of work employ 
only skilled operators, but there are many smaller con- 
cerns who do not have sufficient work of this kind to make 
it profitable enough to pay the high wages commanded by 
skilled men, the result being that many times work is done 
that should not have been attempted. The writer has 
seen some of these instances and hopes that a description 
of them will be of benefit to the practical operating engi- 
neer. 

The side sheets in the furnaces of a leg boiler in a tug- 
boat had cracked between the staybolts in several places 
and it was decided by the concern which owned the boat 
to have the cracks repaired by the welding process.. A 
firm which had authority to use this process on marine 
work was communicated with and one of their represen- 
tatives stated, after examining the boiler, that it could be 
satisfactorily repaired by the oxy-acetylene welding pro- 
cess, the kind used by them. They sent one of their oper- 
ators with appliances for doing the work and he began 
operations on a crack that extended from a staybolt hole 
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for a distance of three inches when he began. Before he 
had done much welding the crack had extended to the 
next staybolt hole. When he had welded this crack its 
entire length he discovered that a new crack had started 
between two staybolt holes two feet away from the one 
he was working on. He welded the new crack and found 
that this had started another crack between two other 
staybolt holes. The same result took place when this 
crack was welded and the operator became discouraged, 
as did the superintendent of the concern who owned the 
boat. 


A telegram brought on the next train another represen- 
tative of the firm which had contracted to do the work, 
and he took charge of the work. Being an expert in this 
kind of work he soon discovered that the oxy-acetylene 
welding process would not successfully repair cracks in 
side sheets that had become extremely brittle by reason 
of crystallization. A few cuts with a hammer and cold 
chisel revealed the brittleness of these sheets, and had 
this expert examined the boiler the first time he would 
not have undertaken the job. The old sheets were cut 
out and replaced with new material. 

In another case the top of the back ends of two corru- 
gated furnaces in a Scotch boiler had cracked out from 
the rivet holes to the edge of the furnaces. These ends were 
cut off all the way around and the furnaces lengthened 
on the front ends by riveting pieces on them and then 
drilling new holes in the back ends and refastening them 
in place. In a short time they again cracked in the top 
of the back ends where the flame of the fires struck. A 
firm which did repair work by the electric welding process 
claimed that the cracks could be repaired by their process 
and were given the job. When it was completed there was 
at least one-half inch of material welded on the top of 
the back ends of the furnaces, extending in over the 
rivets. With two thicknesses of metal—the flanges of the 
flue sheets and the furnaces—and this addition of welded 
material, between the fire and water there could only be 
- failure, and the welded ends of the furnaces soon burned, 
leaking worse than ever and had to be replaced with new 
ones. Only a person who lacked knowledge of the effects 
of fire on metal would have undertaken to do this job in 
this manner. Undoubtedly these cracks could have been 
welded by cutting them V-shaped and then filling up the 
V’s level with the sheet. 

Another instance of the lack of knowledge of the effects 
of the heat of the electric arc on the material on which it 
was being used occurred on a pleasure steamer. This 
yacht was constructed of steel and the plates of the hull 
were of extremely light material. These plates had cor- 
roded in places under deadlights, toilets and bath tubs, 
and it was thought that they could be reinforced in these 
places, which were not of very great area, by the welding 
process. This opinion was confirmed by a representative 
of a firm who did this work and he was given the job. 
When he had completed the reinforcing of the first spot 
the plate he was working on had wrinkles in it between 
the frames that surprised the operator and horrified the 
owner of the yacht. The operator had no knowledge of 
the effects of the heat of the electric arc on light steel 
plates. 


It was then decided to cut out the portions of the plates 
that were deteriorated. This was attempted by the use 
of the electric arc, but this also proved a failure. The 
edges of the plates when cut were too uneven to calk and 
required chipping. On starting to do this it was found 
that the material had hardened so much that it was a slow 
and expensive job to chip the edges and the use of the 
electric arc was abandoned. 
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None of these jobs would have been attempted had an 
expert in the use of the welding process been in charge of 
the jobs in the first instance, and these failures prove that 
this work should not be entrusted to any but experts. 


New London, Conn. Jo S 


Forced Feed Lubrication Aboard Ship 


From extensive inquiry, the consensus of opinion is that 
successful practice in the use of oil comes from unceasing 
care in handling. Reliable dealers when they sell an oil 
for a certain purpose are very certain that it will fulfil 
that purpose and are very glad to aid in any way they 
can. They have in their employment the best chemists 
and practical engineers available. They spend thousands . 
of dollars yearly, and their success as oil distributors de- 
pends upon the successful operation of the oil they sell. 
So it is reasonable to assume that when an oil apparently 
does not do its work the method of application and not 
the oil is at fault. 

Faults may be inherent of the installation or, what is 
more probable, of the care and handling. The object of 
the installation is to (1) supply the requisite amount of 
oil to the desired bearings in varying amounts as de- 
manded; (2) to supply it at the desired temperature—this 
includes heating and cooling apparatus; (3) to allow suf- 
ficient storage; (4) to provide a method for purification, 
the removal of sediment and water, it being safe to as- 
sume that no system is so perfect as to discount these two 
items. 

The amount of supply is a matter of pipe and pump de- 
sign. There is little choice in the pumps on the market, 
the ordinary plunger type is very good. For small in- 
stallations the gear pump is excellent. Pipe diameter must 
be sufficient to allow a generous supply and to keep the 
velocity below the critical point. Sharp bends must be 
guarded against. In laying out the piping it will be found 
of much value to have a slightly curved section in prefer- 
ence to a straight section, so that when setting up sections 
this curve will allow the joints to be well made. Ground 
flange faces, while initially expensive, are cheaper in the 
long run. The suction lines must be above the highest 
possible level of bilge water, otherwise a leaky joint on the 
suction line will fill the system with dirty bilge water. 

Heating coils are unnecessary on ships. With the en- 
gine room temperature varying very little, it is hard even 
to imagine a possible condition where they are neces- 
sary, except for ships operating in high latitudes. They 
may aid in settling, but not to such an extent as to author- 
ize their installation on account of the cost, liability of 
leaks, increased weight and inconvenience in cleaning the 
tanks. Cooling coils should never be installed in a tank. 
Use an oil cooler; it is more efficient and leaves the tanks 
free for cleaning. Many oil tanks are not properly cleaned 
because of the mass of piping installed in them. 

The supply tank must be of sufficient capacity to insure 
a generous supply. There are many rules. The best prac- 
tice is to copy a successful installation. The tank should 
have at least a capacity equal to one-tenth of the hourly 
supply pumped through the system. Oil can be used over 
and over for periods varying from six months to a year, 
if properly filtered and cared for. The tank must be of 
sufficient size to fill the system and then have an available 
supply of from 50 to 100 gallons, depending on the size 
of the installation. In a large installation, as a battleship, 
there must be at least 100 gallons available. Knowing 
rate of supply, keep at least two minutes’ supply available, 
as it will take at least this time to shift connections. 

The tank must have three connections: (1) supply (this 
should be at the top); (2) suction (water and sediment 
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settles to the bottom, so this connection must be above the 
highest possible water level; in a 400-gallon tank this water 
deposit may run as high as 40 gallons) ; (3) drain pipe to 
run water off (this must be at the bottom and lead to the 
bilges). The matter of cruising supply is often neglected. 
Oil will keep indefinitely, hence no loss results from de- 
terioration or other loss attendant to keeping from 500 
to 1,000 gallons on hand. A small leak will eat up 200 
or 300 gallons in less time than it takes to tell about. it. 
As a minimum in a large installation there should be a 
reserve of at least 500 gallons. This entails an investment 
of about $75 (15/12/6). Ordinarily, when cruising, the 
make-up oil should not exceed 2 gallons a day. 

To illustrate the necessity of supply I will quote an 
incident that happened to me several years ago. While in 
charge of a turbine installation of about 10,000 horsepower, 
a leak developed in a spring bearing. The result was an 
hourly loss of 20 gallons. The ship had to keep going, and 
luckily we were carrying a reserve of 500 gallons, due to 
previous experience. It might also be stated that this 
reserve was being carried at considerable inconvenience. 
Previous to this a sister ship had made port on a mixture 
of water, gasoline (petrol), pump oil, cylinder oil and 
graphite, the use of said mixture causing several weeks’ 
work. A reserve of 500 gallons in this case would surely 
have been a saving. Anyone who has spent a day working 
around oil lines will appreciate this in all its beauties. 

Next comes the filtering system with its many troubles. 
Oil filters are like the measles, we don’t like them but we 
have to have them, and once you have them they are a 
constant source of irritation, and unless properly treated 
leave bad after effects. To begin with, most oil filters 
are too small. Very much like three deuces, they give you 
confidence, but you don’t brag about them. The oil must 
have time to filter. If sent through too rapidly, the filters 
are useless. The filter must be cleaned regularly, at least 
weekly, and oftener if possible. There are examples 
where the filters have not been opened for months and 
the operator in the meantime has been yelling about the 
poor oil the distributors supply, when in reality the oil 
was excellent and he was only showing up himself. A 
dirty filter will contaminate the best of oil. If your oil 
is gradually becoming contaminated, try your filter and 
it is a good bet that the trouble is there. 

The following is a method that I have found to be good 
in keeping an eye on the oil. Every three or four days 
take a pint bottle and fill it from the tank in use. Allow 
it to settle and the water and sediment will collect at the 
bottom. Any increase in contamination will be discovered 
at once. 

If you wish to go into the subject still more, the fol- 
lowing is recommended. Upon request the distributors 
will supply to you a neat case containing a sample of each 
oil that you have in use. When the oil is received, com- 
pare it with the standard sample as regards color, odor and 
general characteristics and satisfy yourself that you have 
received the proper oil. Now each oil has a characteristic 
color and odor that after a little practice can be easily 
recognized. As the oil continues in use the color changes, 
and as a rule the oil gradually becomes darker. To one 
unfamiliar with oils it may seem to indicate that your oil 
is going bad, but this is not so. To satisfy this fear try 
the following method: When the oil is received fill a small 
bottle, lay it aside and mark this No. 1, with the name of 
the oil and the date; two weeks later remove another sam- 
ple, mark this No. 2, noting the date. You will notice that 
No. 2 is darker than No. 1. Remove about five of these 
samples and you will notice that Nos. 4 and 5 show little 
change in color. These five samples will give you a good 
line on the manner in which the oil should change color 
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and will give you a color scale for reference with future 
oil of the same kind. 


The oil, while darker, should in all cases be clear; if 
cloudy, the chances are that water is present in excessive 
quantities. As regards odor, not much can be said. This 
is a matter of practice and experience except that water 
gives the oil a stale, rank odor that is easily recognized. 
The above-mentioned samples are also of great help in 
the determination of the amount of water and sediment 
present. 


One of the principal sources of contamination aboard 
ship is foreign oil. Now this sounds foolish, but, believe 
me, it is very often sad, as mixing a compound oil with a 
straight oil is very much like using turpentine instead of 
olive oil. If you don’t believe it, just try it—yes, I mean 
both. The favorite way for this foreign oil to get in the 
system is via the rod glands. All cylinder oils leave more 
or less deposit, and as steam blows through, this deposit 
is blown down the rod and sooner or later finds its way to 
the crank pit, and from there into the supply tank. This 
sounds “fishy,” but some day, when the rest of the gang 
is scrubbing the anchor, sit down (though real engineers 
are not supposed to do this) and figure out how many 
times your piston rods travel up and down during six 
months. And if you should have the misfortune to get an 
oil mixture you will think that Sherman was talking of 
oil systems and not of war. 


Well, to go back to our filters, the data on filtration are 
limited, and what really good data there are can only be 
obtained from the distributors. And let me say right here 
that they are always willing to help you and in most cases 
will send a representative upon request. This fact is either 
little known or often neglected and I most earnestly 
advise anyone who has troubles to take them to your dis- 
tributor, and in this way save time and money and at the 
same time give their oil a fair show. 


Oil troubles aboard ship are many and to go into detail 
would take many pages, but there is one more that I would 
like to mention, and that is water in the oil. Water aboard’ 
ship is always a proposition, and we all acknowledge that 
the captain uses enough daily to supply make-up feed for 
a week, but when it comes to getting it in the oil system, 
well, it is plain, ordinary h And the worst of it is 
that you can’t keep it out. Its effect on the system is the 
same as the effect of the mule on the fellow who twisted 
his tail—hospital. Oil as received will contain in the vi- 
cinity of I percent water. On board ship it will collect 
from 5 to 10 percent water. If it goes over five percent, 
an investigation should be started. The best way to nip 
it in the bud is to use the sample bottles mentioned above. 
Notice how strong I am for those sample bottles. Just try 
them and you will be, too. The water and sediment settle 
to the bottom and any increase will be noticed at once. 
You can get action before there is anything except water 
in your system and the journals begin to show pit holes 
big enough to tap. 

What has been said above applies to all ship installations 
in general. Specific cases require their own analyzing. 
In experience with various installations, large turbines, 
high speed generators, large and small reciprocating en- 
gines, the points mentioned have been found to be quite 
general. In addition there are many other points as re- 
gards viscosity, flash point, etc., that come under the 
chemical end and need not be considered. here, but which 
are nevertheless very important. Oil troubles aboard ship 
are, in nine cases out of ten, due to water and poor filter- 
ing conditions. In other words, out of every ten cases 
there is one in which the oil may be at fault and nine in 
which the care and management aré/at fault. ID), 


Questions and Answers for Marine Engineers 


Inquiries of General Interest Regarding Marine Engineer= 
ing and Shipbuilding will be Answered in this Department 


CONDUCTED BY H. A. EVERETT * 


This department is maintained for the service of prac- 
tical marine engineers, draftsmen and shipbuilders. All 
inquiries should bear the name and address of the writer. 
Anonymous communications will not be considered. The 
identity of the writer, however, will not be disclosed un- 
less the editor is given permission to do so. Indicator 
cards taken from marine engines will be carefully ana- 
lyzed, the defects pointed out, and the horsepower calcu- 
lated, provided complete data are sent with the cards. 


Elastic Limit and Yield Point 


Q.—Is there any difference between the elastic limit and yield point in 
testing a specimen by tension? M. T. L. 


A.—Properly the elastic limit is the point where the 
specimen begins to distort at a greater rate than the load 
increases—i. e., when the ratio of stress to strain departs 
from a constant value. The yield point is commonly con- 
sidered as the point at which the weighing beam of the 
testing machine rather abruptly drops and the specimen 
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Deformation 
Diagram Showing Elastic Limit and Yield Point as Determined by 
Test 


elongates appreciably at constant load. In some materials 
the points are very close together, but usually the yield 
point is a bit higher than ie elastic limit (see diagram). 
Curve B C D shows entire test, B-C being the yield point. 
Curve B,-C, is the early part of the same curve plotted 
to a much larger horizontal scale, and.shows the differ- 
ence between the elastic limit at B, and the yield point 
much more clearly. 


Critical Temperature 


QO.—Will you kindly give me a short and understandable definition of 
“critical temperature?”’ I find the term appearing much in works on 
refrigeration, and, so far as I can interpret the definition, it appears 
to be that temperature above which you cannot liquefy a gas by com- 
pression. (CayieR 


A.—If, in your conception, you interject the word ‘“‘eco- 
nomically” so that it reads that the critical temperature is 
that temperature above which you cannot economically 


* Professor of Marine E»gineering, Post Graduate Department, United 
States Naval Academy; Ai :apolis, Md. 


liquefy a gas by compression, you will have a very work- 
able comprehension of it without going into the thermo- 
dynamic conception involved. For example, the critical 
temperature of carbon dioxide (CO,) is about 31 degrees 
F., and if we cool the gas to that temperature or lower, it 
will readily liquefy by the expenditure of a reasonable 
amount of work per pound of resulting liquid. If, how- 
ever, we had the gas at a temperature of 48 degrees F. 
(only 17 degrees higher), it would have required more 
than twice as much work to compress it from the same 
original volume to the liquid condition, and would have 
required an enormous final pressure. The great saving 
in the first method is due simply to the fact that the tem- 
perature of the gas being compressed was lowered to or 
below its critical temperature. 


An Indeterminate Question 


Q.—Can the following question be worked out without the diameter of 
the shaft being given: Eccentric, 15 inches diameter, 5-inch throw; 
move it on shaft % inch; crank on dead center. How far will it move 
the valve? 0 IS 

A.—As given, the question is strictly indeterminate, as 
the 44-inch movement referred to is presumably measured 
circumferentially on the surface of the shaft, and this dis- 
tance corresponds to an angular displacement which would 
be proportional to the radius of the shaft. 


Calculations for Size of Boiler 


Q.—What is the best method used for figuring the size of boiler 
required for supplying a fore-and-aft compound engine with cylinders 
10 and 20 inches diameter by 14 inches stroke, cutting off at 10%-inch 
stroke; working pressure of boiler, 160 to 165 pounds; piston speed, 600 
feet per minute? Probably natural draft would be used, but would you 
advise what difference in the size of the boiler it would make if forced 
draft were applied? Do you consider that a Fitzgibbon type boiler or 
a submerged tube, vertical type, would answer just as well as a Scotch 
boiler? He J. :G: McL: 

A.—tThe best method is to determine the probable steam 
consumption of the engine and provide a boiler with suf- 
ficient grate and heating surfaces to supply this steam. 
This necessitates first a determination of the probable in- 
dicated horsepower of the engine. The general formula 


for mean effective pressure (theoretical) is 


I 
IML, 18, 12, == pis (1 + loge n) — pa, 
n 
where fi= boiler pressure, 
n= total number of expansions, 
ps== back pressure, f 
if p1== 160 pounds per square inch, 
Io X 10 X 7 X 14 
2- ——_§_—@\— = 5.33, 
5X5X7™X 105 
and ps = 4 pounds per square inch (assumed), 


I 
then M. E. P. = 160 * —— (1+ loge 
5.33 


5.33) —4, 


I 
== 16D S—— (nr SL We) 
5:33 
= 80.2 — 4= 76.2 pounds per square inch. 
The ratio of theoretical mean effective pressure to prob- 
able mean effective pressure is about .55 for this type of 
engine, so that the indicated horsepower to be expected is 


M. E. P. & Piston Speed & Area L. P. Cyl. 
Jel, 2S = 
33,000 


41.9 X 600 X 314 
SS SD: 
33,000 


A steam consumption, including auxiliaries, of 25 
pounds per hersepower hour is reasonable for this type of 
engine and gives 239 X 25 = 6,000 pounds per hour ap- 
proximately, as the evaporation of the boiler. The equiva- 
lent evaporation from and at 212 degrees is 
Heat contents at 165 pounds X 6,000 _1,196 6,000 


Heat contents at 212 degrees 1,150 
6,200 pounds approximately. 
6,200 
Boiler H. P. = = 180. 
34.5 


For Scotch boilers about 7 pounds steam per square foot 
of total heating surface is as much as should be counted 
on, which would give 6,000 — 7 = 857 square feet, and, 
allowing 35 square feet of heating surface per I square 
foot grate, the required grate area is 857 — 35 = 24.5 
square feet. Therefore, a Scotch boiler for the given con- 
ditions should have about 860 square,feet of heating sur- 
face and 24.5 square feet of grate area. 

If forced draft is used it is probable that the horse- 
power per square foot of grate area would be about 15, 
which would give a much smaller boiler. 

Unless the weight is prohibitive, the Scotch boilér will 
probably be most satisfactory. 


Reduction of Speed of Vessel Due to’ Foul Bottom 


Q.—Can you tell me approximately what reduction in speed could be 
attributed to a foul bottom in the case of a vessel 350 feet by 48 feet 
by 26 feet draft which made a speed on trial of 13 knots? 1M, 18h, 


A.—The effect of fouling is to increase the skin resist- 


ance, and it has recently been shown that very dirty bot- 
toms may readily increase the skin resistance 400 percent. 
To gage the effect of foulness by the loss of speed is an 
insensitive standard, as the power varies as the cube or 
higher power of the speed. For the vessel quoted, prob- 
ably the frictional resistance would be about 70 percent of 
the total resistance, so an increase of 400 percent would 
effect an increase in total resistance to about 300 percent 
and would reduce the speed about as 

13 


, 
Ve. 
or, roughly speaking, to 9 knots. Of course in practice 
such fouling should be permitted only under exceptional 
conditions. In cool waters a vessel three or four months 
from docking may have an increase of frictional resist- 
ance of about 200 percent which would correspond to an 
augmentation of total resistance of about 70 percent, with 
an approximate reduction in speed to about 
13 


= 10.9, 
W1.7 
or I1 knots, approximately. 


How to Figure the Coal Consumption per Indicated 


Horsepower per Hour 


O.—Will you kindly let me know in your next issue how to find out 
the pounds of coal per indicated horsepower per hour used on a ship? 
I assume that you have the data necessary. What I want is how to 
go about working out this problem from beginning to end. R. V. 


A.—The data necessary would be taken from daily re- 
ports or from trial trips, and are as follows: 

Indicator cards from the engine. 

Revolutions per minute of engine shafts. 

Coal used during the trial. 

From the indicator cards and the scales of th springs 


INTERNATIONAL MARINE ENGINEERING 


DECEMBER, IQI5 


used, the mean effective pressures may be determined. 
In detail, the mean effective pressure of a card is equal 
to the area (found by planimeter) divided by the length 
and multiplied by the scale of the spring. The indicated 
horsepower may then be found from the formula 


PLAN 
I. H. BP. = ——_ 
, 33,000 — 
where P = mean effective pressure in pounds per square 
inch, 


i =length of stroke in feet, 
A = effective area of piston in square inches, 
N = number of revolutions per minute. : 
33,000 foot pounds of work done per minute = 
one horsepower. 

The horsepower for the other end of the cylinder is. 
determined in the same way. The sum of the two gives. 
the total horsepower for the cylinder. Then, knowing the 
coal used per hour and the total indicated horsepower, the 
pounds of coal per indicated horsepower per hour may be 
found. 


Shipbuilding and Repair Plant for the 
Galveston Dry Dock and Construction 


Company 

The Galveston Dry Dock & Construction Company re- 
cently secured a site in Galveston, Texas, for the erection 
of a shipbuilding and repair plant which will be capable of 
handling repair work for any class of vessels entering the 
port of Galveston, and also for the construction of vessels. 
of all types up to a length of 300 feet. 

The first step toward the establishment of this plant will 
be the installation of a Crandall railway dry dock suitable 
for repair work on tugs, sailing vessels and light steam 
vessels. The construction of this dry dock, which necessi- 
tates an outlay of about $75,000 (£15,400), is rapidly being 
pushed to completion, and it is expected that the dock will 


be ready for business early in 1916. 


As an important feature of this plant, plans are being 
prepared for the construction of a modern floating dry 
dock composed of five sections, with a combined _ lifting 
capacity of 8,500 tons. The extreme dimensions will be: 
Length, 460 feet; width, outside, 110 feet, and width in- 
side of wings, 83 feet. The dock can be submerged to a 
depth of 22 feet over 4-foot keel blocks. The five sec- 
tions will each be 80 feet in length, the two end ones being 
provided with a semi-circular outrigger, or extension, at a 
radius of 30 feet. A sixth section can also be added if 
desirable. The pumping system will comprise four 12- 
inch centrifugal pumps to each section, the combined 
capacity of the four pumps being about 16,000 gallons 
per minute. Each pump will be entirely independent of 
the others, and any one pump can free one entire section 
from water in case of a breakdown. 


Long Voyage of Diesel-Engined Yacht 


The yacht Southwark, equipped with a Southwark- | 
Harris valveless engine operating on the Diesel principle, 
sailed from Philadelphia on October 18 for an extended 
trip to Panama and then up the west coast to Seattle, pro- 
vided, upon arrival at Panama, the yacht could proceed 
through the Canal. The yacht is 98 feet long, 16 feet 
beam and 7 feet depth. The engine uses a common grade 
of crude or fuel oil and on a recent trip from Philahelphia 
to New York and return the cost for fuel was $8.20 
(1/14/2) and for lubricating oil $1.84 (7/8%), making 
a total cost of $10.04 (2/1/10%). Both the yacht and the 
engine have been fully described in previous issues of 
INTERNATIONAL MARINE ENGINEERING. 


Marine Articles in the Engineering Press 


Dry Docking Facilities in Japan—Lesson from the Lusitania 
Disaster—A New Lightship and Self=Unloading Freighter 


Japanese Dry Docking Facilities —By E. R. Thompson. 
This article contains two tables, one giving the particulars 
of the government’s dry docks in Japan and the other 
the dry docks available for mercantile vessels. For naval 
purposes there are seventeen docks available, varying in 
length from 265 to 777 feet. For the merchant marine 
there are seventeen dry docks available for vessels up to 
300 feet long; fifteen for vessels up to 35a feet; eleven 
for vessels up to 400 feet; seven for vessels up to 450 
feet; five for vessels up to 500 feet, and one for vessels 
up to 700 feet. The number of dry docks at present avail- 
able seems to be sufficient for the work to be carried out, 
but the Japanese sea-going trade is rapidly increasing, and 
in the future a greater number of large dry docks will 
probably be required. 1,700 words.—The Shipbuilder, 
August. 


Solid Fuel from the Technical and Commercial Stand- 
point—By A. E. Battle. This paper explains the applica- 
tion of the approximate analysis of coal and the purchase 
of coal on a calorific basis for marine purposes. The 
classification of coal is generally based upon the volatile 
hydrocarbons present. These hydrocarbons greatly in- 
fluence its burning, its suitability for special purposes and, 
to a large extent, the design of the fire grate. The com- 
mercial varieties of coal are broadly classified under three 
heads: lignites, bituminous coal and anthracite. The char- 
acteristics and qualities of these coals are explained and 
the marine engineer is urged to obtain a more accurate 
knowledge of the fuel that he is using, as this, combined 
with a slight knowledge of practical funnel gas analysis, 
would lead to better results than are ordinarily obtained. 
The writer points out that it is not necessary to be a highly 
skilled chemist to perform an approximate analysis and he 
describes a simple manner in which the quantity of moist- 
ure, hydrocarbons, carbons, ash and sulphur contained in 
the coal may be determined, and also the calorific value. 
The author expresses surprise that at least a snap analysis 
apparatus to test the funnel gases is not fitted even to 
well-equipped liners; for it is a well-established fact that 
operating without some scientific control is open to the 
inroad of losses heavy and difficult to detect. 7 illustra- 
tions. 5,500 words.——Transactions of the Institute of Ma- 
rine Engineers, September. 


A Lesson from the Lusitania Disaster—By William 
Hovgaard. The author examines first the case of the 
sinking of the Lusitania and second the case of what 
would have happened in the same circumstances to a ship 
like the Titanic, subdivided on the purely transverse sys- 
tem. The results of this investigation lead to the follow- 
ing conclusions: That the number of transverse subdivi- 
sions should be considered as fundamental in the design 
of all vessels, merchant ships as well as warships, simply 
because longitudinal stability is always much greater than 
the transverse, and in sea-going ships is certainly about 
a hundred times as great. That longitudinal subdivision 
is intrinsically pernicious on account of the small trans- 
verse stability of all ordinary vessels, and should be used 
only when absolutely necessary. That all wing or side 
compartments, where such must be fitted, should either 
be so small that their heeling effect when flooded will be 
negligible, or, if that is impracticable, as may be the case 
in warships and auxiliary cruisers, they should be in per- 
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mament connection with corresponding compartments on 
the other side of the ship, so as to eliminate the heeling 
effect automatically. Provision may be made, in addition, 
for pumping water into the side compartments. In pure 
merchant vessels no side bunkers or other longitudinal 
compartments of so large volume as to require such needs 
of compensation should be allowed. 2,000 words.—Engi- 
neering, September 3. 


Some Technical Aspects of Shipbuilding Contracts.— 
By H. Bocler. This is a continuation of an article begun 
in the preceding issue, which dealt with the preliminary 
considerations entailed by direct guarantees or require- 
ments in regard to deadweight and draft, cubic capacity, 
trim and stability. The present article deals with flota- 
bility when damaged, strength, speed and power. It is 
now usual for purchasers of passenger vessels to specify 
certain requirements in respect to the number of damaged 
compartments with which the vessel should be capable of 
remaining afloat. The minimum requirements in regard 
to the watertight sub-divisions of passenger vessels have 
been established by law in conformity with the provision 
of the recent International Conference on Safety of Life 
at Sea. To comply with the conference requirements it 
is first necessary to construct what is termed a curve of 
floodable length for the ship—that is, a curve showing at 
any point in the length the maximum percentage of the 
ship’s length, having its center at the point in question, 
which can be flooded under the definite assumptions for- 
mulated in the conference report in regard to freeboard 
and permeability. In preliminary designing work it is im- 
practicable in many cases to make the lengthy calculations 
necessary for an exact determination of the curve of flood- 
able length, and investigations into the number and spacing 
of bulkheads necessary to comply with the conference 
requirements have presented considerable difficulty. The 
Bulkhead Committee have, however, in their recent re- 
port published a series of standard curves for obtaining 
curves of floodable lengths which greatly facilitate the 
application of the conference requirements. If, as is 
highly desirable, these curves are accepted by the Board 
of Trade, in so far as local requirements are concerned 
shipbuilders will be confronted with a comparatively clear 
issue. 

Stipulations may also be made in regard to the impor- 
tant question of stability when damaged—a matter about 
which the conference report says nothing, but which may 
be the governing factor in regard to the capability of the 
ship to remain afloat. When confronted with special re- 
quirements in regard to freeboard and stability with cer- 
tain consecutive series of compartments flooded, the de- 
signers’ preliminary investigations prior to the conclusion 
of the contract need only determine that values in excess 
of the stability requirements can be obtained. There is no 
need to determine exact values. It is also usually un- 
necessary to investigate every series of compartments. 

Strength as a primary feature in design is concerned 
only with the structural strength of the ship as a whole, 
and when a vessel of normal type and size is built in 
accordance with the rules of one of the registration so- 
cieties it is not usual to have any specified requirements 
involving strength calculations. If, in special cases, 
strength calculations are required, two factors are in- 
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volved. First, the straining actions, due to the unequal 
Icngitudinal distribution of weight and buoyancy, and, 
second, the amount and distribution of the material in the 
longitudinal members of the ship’s structure which resist 
these straining actions. The usual procedure for making 
these calculations is outlined. 

Speed is a primary economical factor in ship design, 
which must, in the first place, be settled by the ship owner 
to suit the economic considerations of the trade for which 
the vessel is intended. The only guarantees which can be 
required are for the fulfilment of the trial trip speed. The 
question is largely one of reserve boiler power, but allow- 
ance has also to be made for weather conditions. Various 
methods used for estimating power to give designed speeds 
are outlined briefly. A margin of at least 5 percent above 
a reasonable estimate of the power would in the majority 
of cases be allowed for when designing the machinery. 9 
illustrations. 4,500 words.—The Shipbuilder, August. 


New Graving-Dock at Ferrol Dockyard—In order to 
place the government establishment at Ferrol in a satis- 
factory condition for the repair and maintenance of the 
new Spanish fleet, the Sociedad Espafiola de Construccion 
Naval has constructed at this dockyard a new graving- 
dock designed and built under the supervision of Messrs. 
Sir John Jackson, Ltd. The length of the dock at the level 
of the keel blocks from the outer caisson stop to the stem 
is 573 feet 4 inches. The maximum width of the dock at 
the cope at the entrance is 101 feet 9 inches and on the 
floor of the dock 68 feet 11 inches. The depth of water 
on the sill of the entrance at the usual flood tide is 37 feet 
1 inch. The dock entrance is formed with a caisson 
groove in the side walls and floor and an outer stop at the 
outer end of the entrance, in accordance with the latest 
British admiralty practice: The caisson has a length of 
102 feet, a height of 50 feet 1% inch and a. draft in ballast 
of 21 feet 734 inches. The raising and lowering of the 
caisson is carried out automatically by a series of valves 
which allow the water to flow in or out, as may be neces- 
sary. There are no pumping arrangements in connection 
with the caisson. The pumping station for emptying the 
dock is situated near the entrance and consists of two 
3-foot diameter centrifugal pumps which are capable of 
emptying the dock in five hours on a falling tide. 13 
illustrations. 1,800 words.—Engineering, September 3. 


Big Self-Unloader Put in Service—By R. V. Sawhill. 
A description of the self-unloading limestone-carrying 
freighter, W. F. White, built this year by the American 
Shipbuilding Company, Lorain, Ohio, for the Limestone 
Transportation Company. The vessel is 550 feet long 
overall, 530 feet length on keel, 60 feet breadth, molded, 
and 31 feet depth molded. Her capacity is 10,000 tons on 
a 19-foot draft, and she is equipped with a system of con- 
veyors furnished by the Robins Conveying Belt Company, 
New York, which is designed to unload 1,700 tons an hour. 
The vessel is of the single deck type, arch girder, steel 
construction, the cargo hold being divided into three sepa- 
rate compartments. A continuous double hopper extends 
fore and aft through the cargo space, the cross section of 
the hopper being in the form of a flattened “W” with an 
extreme width of 60 feet. A double bottom 4 feet deep 
is fitted, extending from the engine bulkhead to the col- 
lision bulkhead. It is divided by a center keelson and 
watertight bulkheads into ballast and trimming compart- 
ments. The total water ballast capacity is 7,500 tons. 
There are twenty-nine hatches, 38 feet wide and 9 feet 
fore and aft, spaced 12 feet centers. The propelling ma- 
chinery consists of a triple expansion engine with cylin- 
ders 25%, 41 and 67 inches diameter and 42 inches stroke, 
developing 1,800 horsepower. To handle the water ballast, 
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three Warren ballast pumps are installed, one a 14-inch 
centrifugal and the other two 12-inch by 16-inch by 18- 
inch horizontal duplex pumps. The air pump of the Ed- 
wards type and the bilge and cooler pumps are attached 
to the main engine. The boiler feed, pony, mate’s and 
sanitary pumps are all furnished by the Warren Steam 
Pump Company. Steam is supplied at 185 pounds pres- 
sure by three Scotch boilers, 13% feet in diameter and 11 
feet long, fitted with Ellis & Eaves system of induced 
draft. The steering gear of the American Shipbuilding 
Company’s direct-connected type is in duplicate. To han- 
dle the cables six single-drum mooring engines with 8-inch 
by 10-inch cylinders were supplied by the American Ship- 
building Company. A to-inch by t1o-inch spur-geared 
steam windlass was also furnished by the shipbuilding 
company for handling two 8,o00-pound anchors. The 
electrical equipment consists of two 15-kilowatt direct- 
connected Engberg generators. The article gives a de- 
tailed description of how cargo is unloaded by means of 
the conveying machinery. The vessel cost $500,000 
(£101,000) and was completed 163 days after the order 
was placed. The work of constructing the vessel actually 
represented 134 working days. 8 illustrations. 3,400 
words.—The Marine Review, October. 


The Irish Commissioners’ Lightship Petrel—tThe light- 
ship Petrel, built to the order of the Irish Lights Com- 
missioners by the Dublin Dockyard Company, Ltd., of 
Dublin, is 102 feet long on the waterline, 24 feet 3 inches 
breadth molded and 13 feet 4 inches depth molded. There 
are two decks and six principal watertight compartments. 
The watertight compartment abaft the engine room is 
fitted up as an oil room and contains ten large cylindrical 
oil tanks, each capable of containing 200 gallons of heavy 
machinery oil from which the engines and light apparatus 
are supplied. The mooring arrangements consist of two. 
cables each of 220 fathoms of 134 inch open link, each 
chain handled by a Harfield windlass worked by a com- 
pressed air plant as well as by hand. The lantern, located 
40 feet above the waterline on a strong steel mast 2 feet 
in diameter, is 8 feet 6 inches diameter and 10 feet 9 
inches high, supplied by Messrs. R. Merrick & Co., of 
Cork. The source of the light is 35 millimeter oil incan- 
descent mantles. The engine room contains the oil en- 
gines, air compressors, air receivers and other appliances 
in connection with the disphone equipment for the fog 
signal. The duplicate set of machinery for compressing 
the air for the fog signal consists of two sets of oil en- 
gines each of 1244 brake horsepower by Messrs. Richard 
Hornsby & Sons, Ltd., of Grantham, Dublin. The air 
compressors are fitted on the same beds as the engines, 
each unit being capable of delivering 100 cubic feet of 
free air into the air receivers, this air being compressed 
to a pressure of 30 pounds per square inch under normal 
working conditions. The oil is pumped up to the lanterns 
under a pressure of 60 pounds per square inch. 2 illus- 
trations. 1,500 words.—The Shipbuilder, August. 


INSTITUTION oF NAVAL ArcHITECTS.—The annual meet- 
ing of the Instituion of Naval Architects will be held in 
London on April 12, 13 and 14, 1916. 


American Soctety oF MecHanicAL ENGINEERS.—The 
thirty-sixth annual meeting of the American Society of 
Mechanical Engineers will be held in the Engineering So- 
cieties Building, New York City, December 7 to 10. The 
spring meeting of the society will be held at New Orleans, 
La., April 11-14. A feature of the December meeting will 
be special exercises to honor the memory of the late Dr. 
Frederick W. Taylor, past-president of the society. 


Shipbuilding and General Marine News 


Contracts for New Ships—Marine Terminal Improvements— 


Recent Launchings—Improved Appliances—Personal 


The demand for oil tank steamships has long been rec- 
ognized as the barometer of shipbuilding conditions in the 
United States, and in the present unprecedented rush for 
American-built ships the oil companies have been the 
leaders. Although something like 400,000 tons of oil tank 
ships have already been ordered from American ship- 
builders, present conditions show no signs of a lessening 
demand for ships of this particular type. 

Steamship owners handling bulk and miscellaneous car- 
goes have also not been slow to take advantage of vacant 
building slips for new construction, as is evidenced by the 
wide diversity of orders for new ships recorded in this col- 
umn during the past few months. To secure early de- 
livery of vessels of large tonnage, however, is becoming 
an impossibility, for not only is the capacity of existing 
shipyards taxed for months to come, but the enormous 
export of steel products from the United States is likely to 
cause delays in the delivery of shipbuilding materials. 


Contracts for New Ships 


The Maryland Steel Company, Sparrows Point, Md., has 
received a contract from the Standard Oil Company of 
New Jersey, Bayonne, N. J., for two large tank steamships. 

The Newport News Shipbuilding & Dry Dock Company, 
Newport News, Va., has received a contract from the 
Standard Oil Company of New Jersey to build two large 
tank steamships. 

The Seattle Construction & Dry Dock Company, Seattle, 
Wash., has received a contract to build a 5,000-ton steam- 
ship for an unknown company. 

The Shell Oil Company, San Francisco, Cal., is reported 
to have placed an order with the Union Iron Works, San 
Francisco, Cal., for five large tank steamships. 

The Wm. Cramp & Sons Ship & Engine Building Com- 
pany, Philadelphia, Pa., has received a contract from 
W. R. Grace & Co., New York, to build two steamships 
of 10,000 tons net register to cost about $1,000,000 (£205,- 
000) each. These ships will be used between United States 
Atlantic ports, the west coast of South America and the 
Pacific ports of the United States. 

The Toledo Shipbuilding Company, Toledo, Ohio., has 
received a contract from the Great Lakes Steamship Com- 
pany, Cleveland, Ohio, to build a 600-foot steamer to cost 
about $450,000 (£92,300). 

The Maryland Steel Company, Sparrows Point, Md., has 
received a contract to build a freight steamship for the 
Bull Insular Steamship Company, New York. This order 
is in addition to the three boats already ordered from the 
Maryland Steel Company by the A. H. Bull Steamship 
Company. 

The American Shipbuilding Company, Cleveland, Ohio, 
is reported to have received orders for three large steam- 
ships in addition to those previously reported. One of 
these is a 600-foot ore boat for H. S. Oakes, Cleveland, 
Ohio. ce 

«lt is also reported that the order which the American 
Shipbuilding Company has for two bulk freight steamers 
for a firm in Christiania, Norway, will shortly be increased 
to six ships, as Norwegian ship brokers are swamped with 
orders which they are unable to fill in Europe. 


Items 


As a result of this state of affairs, the Toledo Ship- 
building Company, Toledo, Ohio, has received orders from 
Norway for four 5,o00-ton motor ships for the oil trade. 

The Chester Shipbuilding Company, Chester, Pa., will 
build two turbine steamships for Norwegian owners. 

The Union Iron Works, San Francisco, Cal., is reported 
to have closed a contract to build three steamships for the 
Japanese trade. It is reported that the Union Iron Works, 
in addition to the orders already reported for oil tank 
steamers, will build five steamers for independent oil in- 
terests on the Pacific Coast. 

The Staten Island Shipbuilding Company, West 
Brighton, N. Y., has received a contract from the Lehigh 
Valley Railroad Company, Philadelphia, to build a 109- 
foot steel tug. 

Theodore A. Crane’s Sons Company, New York, has 
received a contract from the Lehigh Valley Railroad Com- 
pany to build two 10-foot barges. 

The American Bridge Company, Pittsburg, Pa., will 
build seven steel car floats for the Lehigh Valley Railroad 
Company. 

It is reported that the Chilean Government has placed a 
contract with a Connecticut Shipbuilding firm for five sub- 
marine boats to cost about $500,000 (£102,500) each. 

F. S. Bowker, Phippsburg, Me., will build a three-masted 
schooner for Rogers & Webb, Boston, Mass. 

Robert Palmer & Sons:Company, Noank, Conn., has re- 
ceived a contract from the Philadelphia & Reading Rail- 
road Company, Philadelphia, Pa., to build six 207-foot 
coal barges. 

The Greenport Basin & Construction Company, Green- 
port, L. L., is said to have closed a contract with the Brit- 
ish Government for the construction of 100 launches, 
each 60 feet long and with a speed of 27 miles an hour. 

The Herreshoff Manufacturing Company, Bristol, R. I., 


‘is building a 109-foot auxiliary schooner yacht. 


The Great Lakes Engineering Works, Detroit, Mich., 
has a contract from the Merritt & Chapman Derrick & 
Wrecking Company, New York, to build a steel ship of 
Welland Canal size. 

The John H. Mathis Company, Camden, N. J., will build 
two car floats for the Philadelphia & Reading Railway 
Company, Philadelphia, Pa. 

The Lehigh Valley Railroad Company, 
Pa., will build a steel tug, 
York harbor. 

The Submarine Boat Corporation, Quincy, Mass., has 
received an order from the Spanish Government to build 
six more submarines, making a total of fourteen sub- 
marine boats to be built by this company for the Spanish 
Government. 

- The Submarine Boat Company is also negotiating with 
another foreign power to build ten submarine boats. 

It is reported that the Standard Motor Construction 
Company, Jersey City, N. J., has just received an order 
to build two hundred large motor engines. 

It is reported that the Canadian Vickers Company, Mon- 
treal, Canada, has received an order to build three hun- 
dred “submarine chasers” for the British Government. 
These boats, according to reports, are to be 75 feet long, 
and to have a surface speed of 20 knots. 

The Morse Dry Dock & Repair Company, South Brook- 
lyn, N. Y., has received a contract from the War Depart- 


Philadelphia, 
109 feet long, for use in New 
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ment, Washington, D. C., to repair the U. S. army trans- 
port Kilpatrick at a cost of $34,000 (£6,950). 

The Baltimore Dry Docks & Shipbuilding Company, 
Baltimore, Md., is reported to have received contracts ag- 
gregating more than $1,000,000 (£205,000) for repair work 
on ships. 


Shipyard Expansion and [mprovements 

The Standard Shipbuilding Corporation has been or- 
ganized in the State of New York with a paid-up capital of 
$3,000,000 (£615,000). Wallace Downey, 8 Bridge street, 
New York, is the moving spirit in the new company, which 
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Quincy, Mass., which will build a slip larger than any 
now in its yard. The new ways will be 138 feet wide and 
800 feet long. The Fore River Shipbuilding Corporation 
now has contracts to build one battleship, three destroyers, 
twenty-one submarines and nine merchant steamers; the 
total cost to be nearly $28,000,000 (£5,750,000), and it is 
estimated that new buildings and equipment already or- 
dered will cost $2,000,000 (£410,000). 

The New York Shipbuilding Company, Camden, N. J., 
has begun work on two new ways. The company has on 
hand contracts to build ships to cost about $15,000,000 
(£3,080,000). 

The Lake Torpedo Boat Company, Bridgeport, Conn., 


View of the Recent Slide in the Panama Canal, Showing Dredging Operations 


has made arrangements to open the shipyard at Shooters 
Island, New York. It is reported that the company al- 


ready has offers of contracts amounting to $8,000,000 


(£1,640,000 ). 

Many of the shipyards of the country are being much 
enlarged so as to be able to handle the unprecedented 
amount of business now on hand. Among the companies 
which have recently let contracts for the enlargement of 
their plants is the Fore River Shipbuilding Corporation, 


has bought a large amount of land on which it will build 
a new yard, so that it will be possible for the company to 
build torpedo boat destroyers and scout cruisers. 


The Morse Dry Dock & Repair Company, Brooklyn, 
N. Y., is planning to build a sectional floating dry dock of 
27,000 tons capacity at the foot of Fifty-eighth street, 
Brooklyn. This will be the largest dry dock of its type in 
the United States. 


Twin-Screw Car Ferry Ontario No 2 of 5,400 Gross Tons Built by the Polson Iron Works, Ltd., Toronto, Ont. 


DECEMBER, 1915 


Shipbuilding Contracts Pending 

The Pocahontas Navigation Company, New York, 
which has already placed contracts with the New York 
Shipbuilding Company, Camden, N. J., for three steam- 
ships, will, so it is reported, build a number of additional 
ships in the future. 

Capt. C. W. Jungen, manager of the Atlantic Steamship 
Lines of the Southern Pacific Company, New York, an- 
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The Lumber Exporters Line has been organized in 
Gulfport, Miss., to operate a steamship service to export 
Southern hard wood lumber to Europe. 

The Majestic Steamboat Company has been incorpor- 
ated in Alexandria, Va. 

It is reported that a company to be called the France 
& Canada Steamship Company, has been organized at 
Toronto, Canada, with a capital stock of $1,000,000 (£205,- 


UNITED STATES AUSTRIA HUNGARY HOLLAND JAPAN NORWAY 
RUSSIA SWEDI 


EN ITALY FRANCE GERMANY. 


Graphic Illustration of the Urgent Need of an American Merchant Marine. 


nounces that bids will be called for shortly for two large 
freight steamships to ply between New York, New Orleans 
and Galveston. 

Messrs. Esplen & Sons, Ltd., New York, are reported to 
be in the market for ships for account of English steam- 
ship concerns, and if satisfactory arrangements can be 
made will order any number of ships up to fifteen or more. 

Messrs. Esplen & Sons, Ltd., are also understood to be 
in the market for a marine engine of about 1,200 horse- 
power, with shafting, etc., to install in a ship already built. 

The Macon & Atlanta Navigation Company, Macon, Ga., 
has increased its capital stock to $200,000 (£41,000) and 
will, so it is reported, construct additional power barges. 


New Steamship Lines 


The Pacific & Eastern Steamship Company has been in- 
corporated in the State of New York with a capital stock 
of $2,000,000 (£410,000). Half of the capital has been 
subscribed by Americans and half by Chinese. The Amer- 
ican interests are represented by F. Mertens’ Sons of 
Cumberland, Md., and Washington, D. C. 


Bow View of Ontario No. 2 


GREAT BRITAIN 


The United Staes Is 
Eleventh Among the Nations in Ship Tonnage in Foreign Trade 


000) to inaugurate a steamship service between Canada 
and France. 


Appeal for Larger American Merchant 


Marine in Foreign Trade 


The urgent need of a larger American merchant marine 
for carrying on the nation’s foreign trade is graphically 
illustrated by the two diagrams which are printed on this 
page, through the courtesy of the National Marine League. 
These diagrams show that the United States is eleventh 
among the maritime nations in ship tonnage in foreign 
trade, and that less than 10 percent of the over-seas com- 
merce is now carried in American vessels. 


PERCENTACE OF OVERSEAS COMMERCE 
CARRIED IN AMERICAN VESSELS’ 
JN SPECIFIED YEARS 1789-1914 
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The Reason Why the United States Should Have a Larger Merchant 
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ENGINEERING SPECIALTIES 


Large Pneumatic Riveter 


Two of the largest pneumatic riveters ever constructed 
have just been built by the Hanna Engineering Works, 
Chicago, Ill. The machines have a reach of 21 feet and 
are capable of exerting a pressure of 100 tons on the 
rivet die at 100 pounds air pressure. Each machine weighs 
40 tons. 

In the Hanna type of riveter toggles, levers and guide 
links are combined to give the large opening of the toggle 
joint movement with its gradually increasing pressure 


Hanna Pneumatic Riveter, with Reach of 21 Feet 


until the desired pressure is reached, then a simple lever 
movement throughout a considerable space under approxi- 
mately maximum pressure. This space is sufficient, so that 
there need be no uncertainty about the pressure applied on 
the rivet; and the machine once adjusted for a certain 
length of rivet and thickness of plate, will require no 
further adjustment for ordinary variations in length of 
rivets, size of holes, or thickness of plates. 

The machines are furnished with cylinders having 22 
inches of piston stroke with a relative travel of 534 inches 
of the rivet die. The toggle action takes place during the 
first half of piston travel, which represents approximately 
the first 434 inches of die travel. At this point the mech- 
anism automatically changes into a simple lever action, 
without a critical point, thus producing the rated tonnage 
of the machine at the rivet die, practically uniform for the 
last I inch of die travel. By the use of a pressure regu- 
lating valve in the air supply line to the riveter, the pres- 
sure of air at the cylinder can be quickly changed to vary 
the pressure on the rivet dies to produce any tonnage the 
operator may deem advisable for any size of rivet he may 
wish to drive. 
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An Interesting Test 


Recently one of the large steamship companies in the 
United States submitted two ring life buoys to a 28-hour 
test—one of solid cork covered with canvas and the other 
of balsa wood, half of which was covered with canvas. 
The balsa wood ring buoy is of the type manufactured 
by the Welin Marine Equipment Company, Long Island 
City, and known as the A. B. C. ring buoy. It is 30 
inches diameter on the outside and 18 inches diameter on 
the inside. For the comparative test both ring buoys were 
put overboard into the water and to each was attached a 
weight of 32 pounds. They were left undisturbed for a 
period of 28 hours. At the end of this time the cork buoy 
was almost totally submerged, floating about an inch 
lower in the water than when first placed in the water. 
The balsa wood buoy floated apparently the same as when 
first placed in the water. 


An Unusual Yoke Forging 


Recent developments in the self-unloading cargo boats 
on the Great Lakes have made necessary the use of an 
In the case of the steamship W. FP. 
White, which was built this year by the American Ship- 
building Company, at Lorain, O., the vessel was equipped 
with an unloading mechanism designed to unload her 


Fig. | 


Fig. 2 


cargo of 8,500 tons at the rate of about 2,000 tons per 
hour. A yoke forging carries a boom, hopper and the 
machinery operating the main carrier belt, which is driven 
by an 11-inch shaft. The boom is carried on milled trun- 
nions and will deliver the cargo from the steamer on any 
dock 150 feet from the centerline of the ship. The yoke 
forging on this vessel was made by the Delaney Forge & 
Iron Company, Buffalo, N. Y. 

The rough forging weighed 24,000 pounds. Figs. 1 and 2 
show the forging bent to shape and ready to ship. The 
extreme width is 9 feet 11 inches and the extreme height 
13 feet 2 inches. The finished weight is 19,500 pounds. 
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PERSONAL MENTION 


Operating Engineers 
George S. Kreutzer, of Paducah, Ky., is chief engineer 
of the river steamer Hibernia. 


Albert Windfield, of Paducah, Ky., has been appointed 
engineer on the towboat Redspot. 


James Shepard, of New Orleans, La., has been appointed 
first assistant engineer of the steamer Ponce. 


Anthony Amnedo, of New Orleans, La., has been ap- 
pointed chief engineer of the tug Wash Gray. 


James Pulaski, of New Orleans, La., has been appointed 
third assistant engineer of the steamer Somerset. 


William F. Brookes, of New Orleans, La., has been ap- 
pointed chief engineer of the steamboat Florence. 


James L. Yent, of New Orleans, La., has been appointed 
second assistant engineer of the steamer San Juan. 


George Richardson, of New Orleans, La., has been ap- 
pointed chief engineer of the tug Asher J. Hudson. 


E. L. Milbury, of New Orleans, La., has been appointed 
second assistant engineer of the steamer Massapequa. 


A. J. McMillan, of New Orleans, La., has been ap- 
pointed first assistant engineer of the steamer Rosalie Ma- 
honey. 


E. S. Mildey, of New Orleans, La., has been appointed 
second assistant engineer of the steamer John D. Arch- 
bold. 


Ambrose Van Wie has been appointed chief engineer 
of the tug Marguerite at Albany, N. Y., vice Paul Cramer, 
resigned. 


Charles Bortle has resigned as chief engineer of the 
steamer William H. Kinch, of the Great Lakes Dredge 
& Dock Company, Albany, N. Y. 


George B. Langin, chief engineer of the tue Mary M., 
has been transferred to the tug Lydia, of the Miller 
Dredging Company, Albany, N. Y. 


W. D. Hardester, of Paducah, Ky., has been appointed 
assistant engineer on the river steamer North Star. James 
L. Weston is chief engineer of this vessel. 


Frank Beck, of New Orleans, La., has been appointed 
chief engineer of the tug Maud Wilmot. Jacob Huber 
has been appointed assistant engineer of this tug. 


Elsworth B. Mealy has been promoted to the position of 
chief engineer of the tug Florence W., of the Randerson 
Dredging Company, stationed at Mechanicsville, N. Y. 


Henry Stammell, formerly chief engineer of the tug 
Lydia, at Albany, N. Y., has been appointed chief engineer 
on the steamer Paul LeRoux, which is to be stationed at 
Waterford, N. Y. 


Ed. L. Latham, who has been acting chief engineer of 
the river steamers Alabama and Kentucky at Paducah, 
Ky., has resumed his former position of chief engineer of 
the river steamer St. Louis. 


George Smith, chief engineer of the Potomac & Chesa- 
peake Steamboat Company, Washington, D. C., is in New 
York supervising the overhauling of the steamer Majestic, 
recently purchased by the Potomac & Chesapeake Steam- 
boat Company for the Potomac River route. 
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William C. Claflin, chief engineer of the tug Florence 
W., of the Randerson Dredging Company, Mechanicsville, 
N. Y., has resigned to act as chief engineer of the freight 
annex steamer Mary Gordon, of the Manhattan Naviga- 
tion Company. 


Henry Van Loon, of Athens, N. Y., formerly chief en- 
gineer of the passenger steamer Villiam M. Whitney, of 
the Albany & Troy Steamship Company, has been ap- 
pointed chief engineer of the steamer William H. Kinch, 
of the Great Lakes Dredge & Dock Company, Albany, 
ING MW 


Naval Architects, Consulting Engineers, Draftsmen and 
Shipyard and Steamship Officials 


W. D. Smith has been elected president of the Ameri- 
can Shipbuilding Company, Cleveland, Ohio. 


E. H. Howell, formerly in the armor section at the New 
York Navy Yard, Brooklyn, N. Y., has been placed in 
charge of the new work section at the yard. 


G. R. Martin, formerly assistant to the chief draftsman 
of the machinery department of the New York Navy 
Yard, Brooklyn, N. Y., is now with the American Steam 
Gauge Company, Boston, Mass. 


George W. Harney has been appointed supervising in- 
spector of the United States Steamboat Inspection Service 
at Norfolk, Va., succeeding Colonel John W. Oast, who 
has resigned after thirty years’ service. 


Harry S. Lord, for twelve years assistant inspector of 
the United States Steamboat Inspection Service at Seattle, 
Wash., was recently appointed inspector of this district, 
succeeding R. A. Turner, who was killed in an automobile 
accident. 


R. P. Schwerin, who has been general manager of the 
Pacific Mail Steamship Company since 1891, has been ap- 
pointed vice-president and general manager of the Asso- 
ciated Oil Company, controlled by the Southern Pacific 
Company. 


W. R. Haynie, manager of Bolinders Company, New 
York, recently sailed from New York for Stockholm to 
visit the works of the J. & C. G. Bolinders, Ltd., in order 
to increase the facilities for delivering marine oil engines 
in America. 


H. C. Fletcher has been appointed chief draftsman in 
the hull division at the New York Navy Yard, Brooklyn, 
N. Y. Mr. Fletcher was formerly in charge of the new 
work section in which the plan work for the new con- 
struction is handled. 


OBITUARY 


Nathan R. Dyer, superintendent of the Portland Ship- 
building Company, Portland, Me., died on October 30. 


Michael Ratsey, the veteran yacht designer of Cowles, 
Isle of Wight, died at Kingston-on-Thames on October 27. 


‘Isaac Leopold Rice died suddenly in New York on No- 
vember 2, aged sixty-five years. For many years he was 
president of the Electric Boat Company. 


Herbert Barber, president of Barber & Co., Inc., New 
York, and one of the best known shipping men in the 
United States, died recently in New York of pneumonia, 
aged sixty-eight. 
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SELECTED MARINE PATENTS 


The publication in this column of a patent specification 
does not necessarily imply editorial commendation. 


American patents, compiled by Delbert H. Decker, Esq., 
registered patent attorney, Millerton, N. Y. 


1,147,732. _METHOD OF BUILDING LONGITUDINAL-FRAMED 
VESSELS. JOSEPH WILLIAM ISHERWOOD, OF MIDDLES- 
BROUGH, ENGLAND. 

Claim 1.—The method of erecting vessels on the longitudinal sys- 
tem, which consists in first bringing a plurality of the vessel’s main 
longitudinal members in such positions that their outer surfaces will 
form parts of the outer contour of the vessel’s completed framing; 
then securing to said members a plurality of the vessel’s main frames 
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also forming parts of the outer contour of the vessel’s framing, and then 
securing the shell plating of the vessel directly to said transverse and 
longitudinal members, substantially as described. Six claims. 
1,146,059. COLLAPSIBLE LIFEBOAT. HUGO ERNST, OF CAM- 
DEN, N: J. 
Claim 1.—A collapsible boat comprising fore and aft keel pieces, a keel 
strip connected to said pieces, double hinges connected to opposite sides 
of the keel pieces, outwardly bowed braces connected with the said 
hinges, a plurality of floor sections hinged to a pair of said braces and 
having break joints in alinement with the keel, an inflatable buoyant bag 
located between the floor sections and the keel, a flexible covering with- 
out and fixed to the respective keel pieces, keel and braces, and sectional 
hingedly connected seats pivotally secured to another pair of the braces 


and having break joints in vertical alinement with the break joints of: 


the floor sections. Two claims. 

1,149,373. SUBMARINE BOAT. SIMON LAKE, OF MILFORD, 
CONN., ASSIGNOR TO THE LAKE TORPEDO BOAT COMPANY 
OR VERON, OF BRIDGEPORT, CONN., A CORPORATION OF 
MAINE. 

Claim 3.—In a submarine boat, a gear-room built within the main 
hull of the boat, a propeller having the inner end of its shaft extended 
into said gear-room and provided with a gear-wheel, a series of engines 


mounted within the boat, each having its power shaft extended into said 
gear-room and provided with a driving gear, a motor mounted within the 
boat having its shaft also extended into said gear-room and provided with 
a driving gear, and means for adjusting said driving gears independ- 
ently into and out of mesh with the gear-wheel of the propeller shaft. 
11 claims. : 


1,131,764. SOUNDER FOR SUBMARINE SIGNALING. ROBERT 
L. WILLIAMS, OF NEWTON, MASS., ASSIGNOR TO SUBMA- 
RINE SIGNAL COMPANY, OF WATERVILLE, MAINE, A COR- 
PORATION OF MAINE. 

Claim 1. A sounder for submarine signaling comprising a liquid-filled 
tank, two concentric members submerged therein, one member being 
within the other, the inner member being chambered, each member hay- 
ing ports, the ports of one member being located to register with the 
ports of the other member, one of said members being adapted to be 
rotated with relation to the other member, said ports being located on 
opposite sides of said members whereby when said ports register the 
Pressure within said members will be released in opposite directions. 

en claims. 
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British patents compiled by G. F. Redfern & Co., char- 
tered patent agents and engineers, 15 South street, Fins- 
bury, E. C., and 10 Gray’s Inn Place, W. C., London. 


20,248/14. IMPROVEMENTS IN SHALLOW DRAFT BOATS. 
i de WHITE, OF SUFFOLK HOUSE, CANNON STREET, LON- 


The invention relates to shallow draft boats, such as barges or canal 
boats, and has for its object to provide a construction of hull which 
results in the attainment of an increased speed and efficiency, and inci- 
dentally a prevention or diminution of wash. The underside of the 


counter of the hull of the boat is formed with a ridge or projection, the 
said ridge extending around the outer edge of the said counter, as the 
propeller rotates, the water partly comes into contact with the ledge 
formed by the ridge or projection, and is held or piled up to a sufficient 
extent to prevent the formation of the partial vacuum, incidentally pre- 
venting or greatly diminishing the wash, which is of great value. 


24,694/1914. TURNING-GEAR FOR SHIP’S DAVITS. H. LAING 
AND SIR J. LAING & SONS, LTD., DEPTFORD YARD, SUNDER- 
LAND, DURHAM. 


_ Claim.—According to this invention there is provided a separate turn- 
ing gear for each davit, each gear comprising a rotated shaft mounted 
in bearings supported by a frame on the deck of the ship adjacent to 


the davit, a chain wheel loosely mounted on said shaft, a chain wheel 
secured to the stem of the davit, a chain passing around said wheels, 
and means whereby the chain wheel on the shaft can be clutched there- 
to when desired so that, by rotating said shaft, the motion thereof will 
be communicated to the davit to turn same. 


21,606/14. A HYRAULIC TRANSFORMER FOR SHIP PROPUL- 
SION BY MEANS OF STEAM TURBINES. H. LENTZ. 18, BORNI- 
MERSTRASSE, BERLIN-HALENSEE, GERMANY. 


This inyention relates to a device for relieving or balancing the pri- 
mary shaft in ship propulsion, with a hydraulic transformer inserted be- 
tween the shaft driven by a steam turbine and the propeller shaft. By 
means of this transformer the speed of the propeller shaft can be modi- 
fied, without altering the number of revolutions of the engine shaft. 
The transformer used is a hydraulic gear, consisting of valveless pumps, 


one set of which is driven from the turbine shaft, while the other, or 
motor set, drives the propeller shaft. The set of pumps mounted on the 
turbine shaft and the set of motors mounted on the propeller shaft, are 
arranged to act at one side, and in such a manner, that during the trans- 
mission of power within the gear, there is produced a pressure tending 
to raise the primary shaft so that the latter is completely, or for the 
most part, balanced. The turbine shaft further balanced in the longi- 
tudinal direction by connecting the pressure chamber of the gear by 
means of a pipe to the end of the steam turbine shaft, which is en- 
closed at the back in the form of a piston, so that the hydraulic pres- 
sure transmitted to that point acts in opposition to the longitudinal 
thrust produced by the steam pressure. 


Main Office: NEW YORK, 17 Battery Place - SUBSCRIPTION PRICE: Domestic, $2.00; Foreign, $2.50 LONDON OFFICE: 31 Christopher St. E.C. 
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12 TERRY TURBINES 


Installed on Express Steamers 


*“GREAT NORTHERN ’”’ and ‘‘NORTHERN PACIFIC” 


These new ships of the Great Northern Steamship Company, which os 
will operate between Astoria and San Francisco, are each equipped  “S™** 
with 4 Terry Turbine Generators and 2 Terry Turbine Pumping Sets. 


The Great Northern Steamship Company replaced generator sets on 
their $.S. “MINNESOTA” with Terry Turbine Generator Sets 
two years ago, and the service given determined the selection of 


WM WM, 
ULIMIT MEI 14. 


WM, 
YUM MILT, 


MMM 
YMA 


generator and pumping units for these new 14,000-ton ships. 


For details see the December issue or write us for ‘‘Minnesota”’ 
Reprint 1254, Generator Bulletin 144 and Pump Bulletin 194. 


Four generator 
sets and two 
pump sets are 
used on each of 
the new boats. 


Terry Turbo-Pump Set Terry Turbo-Generator Set 
The Terry Steam Turbine Company 
Hartford Agencies nal Connecticut New Great Northern 


Principal Cities 
T-230 ri Express Steamers 
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Cheapest 


HYDE WINDLASS company | | Marine 
Power 
Use gas made from coal, coke or char- 


coal in your engine. 


It is as cheap as gasoline at 2c a gallon; 14 to 1/12 
the expense of power from steam or oil. We build 


Windlasses, Steering Gears, sizes from 18 H. P. up. Widely used for years in tow 
boats, freight boats, fishing boats, pleasure boats and 
other craft. 


Winches, Capstans, Hand, A. L. GALUSHA & CO. 


307 Atlantic Ave., BOSTON, MASS. U.S.A. 


Manutacturers of 


Steam and Electric, and 


other Marine Auxiliaries. =| | FREIGHT HANDLED ECONOMICALLY 


Easily loaded and unloaded; Congestion reduced toa 
minimum; Grades as high as 25 per cent negotiated 
without difficulty under full loads; All this and the 

v slower hand-trucks made obsolete by substituting 
the speedier method of 


ELecTRIc FREIGHT TRUCKS 


Main Office and Works: New York Office: . PRACTICAL-STURDY-SIMPLE 
Write for Descriptive Bulletin No. 80115 
Bath, Maine No. 17 State Street SPRAGUE ELECTRIC WORKS 


of GENERAL ELECTRIC COMPANY 
Main Offices: 527-531 West 34th Street, New York, N. Y. 
Branch Offices in Principal Cities. 


LUNKENHEIMER 
“RENEWO” VALVES 


“The sum total of all good features in valve construction 
discovered and developed in over half a century of valve 
manufacture.” 

All parts renewable, including the NICKEL SEAT and 
DISC. 

Seating surfaces regrindable. 

Lunkenheimer “‘seat-guard’’—the tubular extension on 
bottom of dise—materially aids in preserving the seating-faces 
and keeping them clean. 

Body and trimmings (except disc, seat and handwheel) are 
made of the genuine and original Lunkenheimer steam bronze. 

Lunkenheimer ‘‘Renewo”’ booklet gives details. Write for 
a copy. 

Sold by leading supply houses everywhere. 


THE LUNKENHEIMER ce. 


—="QUALITY "=— 


Largest Manufacturers of High Grade Engineering Specialties in the World. 
CINCINNATI, OHIO. 


New York Chicago Boston London 


When writting to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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hen you want really good rope—ask for 


‘ COoOLUMBIAN PURE MANILA 


Better get it while in port 
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Electric Equipment on Your Boats 
Will Perform Three Services 


Save Lives: The value of the searchlight is well known. It may save 
more than the entire cost of your electrical equipment in 
a single hour. 


Save Expense: Electric lights, electric power and e/ectric devices are more 
convenient, more reliable, and hence less expensive than 
other methods in a long run at sea. 


Increase Passenger lines increase traffic by adding the searchlight, 
Receipts: Edison MAZDA lamps, fans, heaters, etc. The freighter 
can increase yearly receipts by reducing its time in dock, 
by motor loading, and by having good light at night with 
the G-E Searchlight. 


The reliability of G-E electrical equipments has long been well 
known in Marine Service. 


Here are some of the G-E Products especially designed for Marine Work 


Internal Combustion MAZDA Lamps Meters and Instruments Electric Bake Ovens and 
Generating Sets Arc Lamps Wire and Cable Ranges 

Steam Engine Generators Searchlights Wiring Devices Electric Radiators 

Turbo-Generators Incandescent and Arc Switchboards Tubular and Luminous 

Motors 


Ask Our Nearest Office for Bulletins and Further Information 


General Electric Company 


Erie, Pa. eincinnaty She General Office: Schenectady, N.Y. New ouleanse les CRUEL An CISC, Cal. 
Atlanta, Ga. eveland, io ew York, N. Y. t. Louis, Mo. 
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Birmingham, Ala. Dayton, Ohio Omaha, Neb. Seattle, Wash. 
Boston, Mass. Denver, Colo. f nS, Philadelphia, Pa. Spokane, Wash. 
Buffalo, N. Y. Des Moines, Iowa Indianapolis, Ind. Louisville, Ky. Pittsburgh, Pa. Springfield, Mass. 
Butte, Mont, Detroit, Mich. Jacksonville, Fla. Memphis, Tenn. Portland, Ore. Syracuse, N. 
Charleston, W. Va. (Office of Agent) Joplin, Mo. Milwaukee, Wis. Providence, R. I. Toledo, Ohio 
Charlotte, N. C. Duluth, Minn. Kansas City, Mo. Minneapolis, Minn, Richmond, Va. Washington, D. C. 
Chattanooga, Tenn. Elmira, N. Y. Knoxville, Tenn. Nashville, Tenn. Rochester, N. Y. Youngstown, Ohio 
Chicago, Ill. Fort Wayne, Ind. Los Angeles, Cal. New Haven, Conn, Salt Lake City, Utah 
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TRADE PUBLICATIONS. 
AMERICA 


Naval architects and engineers should include in their files 
a copy of the new and finely illustrated catalogue No. 10-A, 
giving a description of the new Seabury satety watertube 
boilers for both stationary and marine service. This book 
describes the boilers in detail as to construction and operation. 
A large number of illustrations show stationary installations 
as well as vessels of navy, commercial and pleasure types, in 
which Seabury motive power has been installed. These boilers 
are built by the Gas Engine & Power Company and Chas. L. 
Seabury & Company, Con., of Morris Heights, New York City. 

The Coen double-tip burner is described in Bulletin C just 
published by the Coen Company, 112 Market street, San Fran- 
cisco, Cal. “There is a crying need for a flexible mechanical 
oil burner. By flexible we mean a burner that can produce an 
operating fire or a pilot fire at the will of the fireman, and 
change from one fire to the other instantly without extinguish- 
ing the flame, altering the oil pressure or impairing the quality 
of the flame. The common method of taking care of a fluctu- 
ating load by cutting burners out and then relighting them is 
crude; it is slow, is injurious to the furnace and increases the 
opportunities for furnace explosions and flare backs. If you 
have ever been in the fire-room of an oil-burning steamer when 
the ship was maneuvering in a fog, making a landing or operat- 
ing under any conditions where a full head of steam was ne- 
cessary, and bells for different speeds ahead or astern were 
sounding in the engine room, you have seen firemen running 
up and down in front of the boilers with lighted torches in 
their hands, now cutting out burners, now relighting them. 
Sometimes they don’t light readily—the burner tip has car- 
bonized during its temporary shut down—it has to be changed 
for a clean burner. Sometimes the fireman considers that the 
furnace is hot enough to ignite the burner. without a torch, 
and he opens the burner; if he has guessed wrongly he is liable 
to experience a flare-back with disastrous results. All of these 
difficulties are overcome by the use of the Coen double-tip 
mechanical burner. With this burner the fireman has at his 
immediate command, not only means for regulating the size 
of his operating fire, but means whereby he can instantly sub- 
stitute a pilot light or stand-by fire and vice versa, with one 
quick turn of the burner valve wheel.” 
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‘Why Load Your Ship to Her Marks by Guess Work?” 
is the question asked in the front of the new catalogue just 
issued by The McNab Company, Bridgeport, Conn. This cata- 
logue is devoted to an illustrated description of the McNab 
improved draft gage, and the “Foreword” reads as follows: 
“Among the few articles of manufacture that have survived 
the changes wrought by the last hundred years—the method 
of trimming and loading a ship to her marks—has come down 
to us less changed than other. With one conspicuous excep- 
tion—The “McNab” Improved Draft Gage—there are no 
better methods to-day of trimming and loading a ship than 
in the old days. You know that the principal earnings of a 
cargoed ship depend entirely upon the amount she carries. 
Your failure to heed this means financial loss in these ways: 
In many waterways the draft of ships is subject to critical 
government inspection, any excess of the prescribed limit sub- 
jects the owner to a heavy fine, while just one hard rub of the 
ship’s bottom often results in dry docking, with its attendant 
expense and loss of earnings. Again, failure to load to a cer- 
tain limit means an enormous loss in cargo revenue. Many 
ships must load in the open, where a considerable amount of 
seaway is encountered. Under these conditions loading with 
any degree of accuracy is out of the question. A ship, in order 
to make a safe and economical trip, must be in proper trim. 
This requires the utmost care and skill, which is seldom ac- 
quired with the present methods of loading. How are a ship’s 
marks read at the present time? The officer in charge is forced 
to be dependent upon the accuracy of a subordinate, who must 
go over to the side to read the marks at stem and stern. You'll 
agree that this is very crude and inaccurate. The present era 
has literally changed the face of the world. What a few years 
ago was considered phenomenal, is to-day unnoticed, or else 
forgotten. Science has superseded theory—knowledge has 
taken the place of belief. In all lines of manufacture an evo- 
lution has occurred. Intricate and clumsy machinery has given 
place to swift and simple appliances. Many methods and ma- 
terials have been entirely discarded. The economy of the 
world to-day demands that which consumes the least space, 
time and material. The old methods of reading a ship’s marks 
are an inheritance from the past—inaccurate—inconvenient. 
With the best of conditions when reading, an error of 1 inch 
is usual, an error of 3 to 4 inches is common. A difference of 
an inch, according to the size of the, makes a loss in cargo 
earnings of from 50 tons! Think of that!” 


SCHMIDT FIRE TUBE SUPERHEATER 
For MARINE BOILERS 


Saves from 10% to 
25% of fuel per unit of 


power developed. 


Reduces coal bunker 
requirement, making 
possible increased reve- 
nue cargo with the 
same draft. 


Increases power out- 
put of a given marine 


power plant from 10% 
to 25%. 


Its construction pro- 
vides easy access for 
maintenance or fre- 
moval. 


Adaptable to either new or existing boilers of the fire 
tube type with no change in their design or construction. 
SEND FOR OUR CATALOGUE [A] 


LOCOMOTIVE SUPERHEATER COMPANY, 
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30 CHURCH STREET, NEW YORK 
PEOPLES GAS BLDG., CHICAGO 
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Dixon’s boiler graphite, described by the Joseph Dixon 
Crucible Company, Jersey City, N. J., in booklet No. 75, is 
stated by the manufacturer “to reduce fuel consumption, pre- 
vent the hardening of scale, give to the surface of the boilers 
a smooth polish, prevent pitting and make the removal of scale 
easy by a gentle, mechanical action.” 


“Ships’ Ventilators” is the title of a circular issued by the 
Sub-Target Gun Company, 381 Congress street, Boston, Mass. 
“The usual type of ship ventilators are the ‘spoon’ and ‘mush- 
room.’ In the ‘spoon’ type the air is caught and forced by the 
movement of the vessel or the velocity of the wind into the 
interior spaces which are to be ventilated. Where the “mush- 
room’ type is used the air is sucked in. Under certain condi- 
tions all the types of ventilators in common use are ineffective 
to prevent the admission of spray, rain or seas. Accordingly, 
various means are adopted for closing off the air duct. These 
comprise unshipping the ventilator stack, covering the opening 
with plates, etc. Under these circumstances, spaces designed to 
be supplied with fresh air are often practically sealed for long 
periods, and until the conditions below decks become intoler- 
able, and such that only those who experience em con best 2 
describe them. In order to shorten the period when the venti- 
lated spaces must be sealed, there is an inclination to defer Speed Indicator 
closing off ventilators until such time as to make the storm- : 
swept weather deck a most dangerous place to which to send 


. : Bie 
seamen to unship stacks and fit covers or hatches. These For taking speed tests on engines, genera- ea 
operations have often been attended with casualties and the tors, turbines, motors, line shafting, or any eee f 
loss of fittings which leave openings, endangering the safety of machinery this indicator is the simplest, most ee 
the vessel. In order to provide something of a remedy, covers accurate instrument made. Itis especially val- 
are sometimes fitted to the duct inside the vessel. Such covers uable in taking speeds when computing engine 
are wet and troublesome, dripping water while in place and horse power, etc. It indicates highest speed : 
deluging the room when opened. They also tend to change the withcut heating. Parts are enclosed like a watch. Made in 
direction and otherwise reduce the air efficiency. The im- three stvles—prices $1.00, $1.50 and $3.00. 
proved draft controlling ventilator catches the air and forces Send for free catalog No. 20L to make your selections. 
it into the ventilated space. Self-draining is a form of venti- Buy Starrett tools at any good hardware store. 


5 5 . 42-228 
lator duct cover which is always ready for instant use. Can 


remain open until the last moment of necessity. Can be opened 


as Soon as weather stress abates or as it appears to abate. Can The [- S i Starrett Co Athol J Mass: 


be instantly operated from within the vessel. Forms no ef- | § ? To a 
fective obstruction to air currents, as when open it stands in a Worlds Greatest “Toolmakers f 
vertical plane. Whenever open is perfectly dry, shedding New York London Chicago 


water into drain above the deck line. Provides an effective 
catch for air with ventilator stack removed. A watertight 


rer for th ing if the stack is carried away. Can b ay 
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well as new.” 


Marine refrigeration is entered into with much detail in a 
number of circulars published by the Brunswick Refrigeration 
Company, 130 Jersey avenue, New Brunswick, N. J. “The 
proper preservation of the ships’s stores is an item which, in 
the past, has not received anything like the consideration due 
this most important subject, although it is now being realized 
more and more that is economical to supply the crew as well as 
the passengers with fresh food at all time. The cooling of 
refrigerators with ice aboard ship always has been and always 
will be an item of very great inconvenience and expense, which 
the steward’s department and the shipowner both wish might 
be much reduced. The cost of the ice alone is especially high 
in tropical countries, as is also the cost of labor in getting the 
ice from the dock into the refrigerator on board the ship, to 
say nothing of the loss by melting. In a refrigerator cooled 
by melting ice there are always dampness and unsanitary con- 
ditions to contend with. The meat stored becomes slimy, 
necessitating trimming, which item alone has been found to 
amount, in the case of a coast steamer of 7,000 tons displace- 
ment, to between $1,300 and $1,400 in one year. The deteriora- 
tion of the ice-box, due to the abuse in filling, necessitates fre- 
quent repairs. The varying and uncertain temperatures pro- 
duced by melting ice cause the goods stored to become unfit for 
use ina short time. A marine type refrigerating plant will cut 
the cost of refrigeration to practically nothing the steam re- 
quired amounting to but little, and the cost of oil, ammonia 
and repairs amounting to still less. The dry, sweet, pure air, 
and the uniform low pressure necessary for the proper preser- 

vation of foodstuffs, can be obtained in no other way than by 
the installation of a refrigerating plant. The Brunswick Re- 
frigerating Company, 130 Jersey avenue, New Brunswick, 
N. J., has for a number of years made a specialty of marine 
refrigeration in all its branches. At this writing over two 
hundred vessels have been equipped with Brunswick plants. 
Any vessel from a tugboat or yacht to a large passenger- 


carrying steamer can be equipped with a Brunswick refrigerat- THE Wom POWELL Co. o 


(Especially The White Star Valve) Ok 


We Manufacture a 
‘Complete Line of 


GLOBE 
VALVES 
ANGLE 
VALVES 
CROSS 
VALVES 
GATE 
VALVES 
and 
CHECK 
VALVES 


Ask your dealer for ‘Powell’ 
Valves--or write us. 
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ing plant for ship’s stores or cargo storage. The initial cost is ESTABLISHED <o) 
not an and the average plant can be installed in a very few IN 1846 @{ DEPENDABLE ENGINEERING SPECIALTIES 
days’ time without interfering with the movements of the 
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S$ CALE *? 


If you have had scale trouble in your boilers 
and didn’t get relief by using boiler 
graphite—it is a pretty safe bet that it 

wasn’t Dixon’s Boiler Graphite you 
used. 


If you have scale troubles and have never 
tried boiler graphite, start now and 
start right—use Dixon’s—The Pioneer 
Boiler Graphite. 


Reasons? Plenty of them—in Booklet No. 
75, on ‘‘Graphite For the Boiler,” sent 
for a postal. 


Made in JERSEY CITY, N. J., by the 
JOSEPH DIXON CRUCIBLE CO. 


Established 1827 


ROBERT H. WAGER, Manufacturer of the 


Wager Patent Improved Bridge Wall 


For Furnaces, Marine and Stationary Boilers 
Send for illustrated Bulletin 


OFFICE, 100 William St., Room 401, NEW YORK 
Telephone, John 373 


ALBO 


STEAM POWER PLANTS 


Po WER. 


The TALBOT Boiler in the above illustration has thirty-nine feet of 
heating surface and furnishes steam for driving the dynamo engine shown, 
lighting 240 twenty-five watt lamps and two flaming arc lamps, a load of 
seven and one-half kilowatts. The total cost per kilowatt hour is 1.3 cents. 
The Navy Department are using TALBOT Boilers in their launches. 


TALBOT BOILER CO., 120, Liberty St: 


May we send 


, a circular? NEW YORK 
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Electric equipment for marine service is described in a 
number of catalogues published by the General Electric Com- 
pany, Schenectady, N. Y. ‘The value of the searchlight is 
well known. It may save the entire cost of your electrical 
equipment in a single hour. Electric lights, electric power and 
electric devices are more convenient, more reliable, and hence 
less expensive than other methods in a long run at sea. Pas- 
senger lines increase traffic by adding searchlights, Edison 
Mazda lamps, fans, heaters, etc. A freighter can increase 
yearly receipts by reducing its time in dock by motor loading 
and by having a good light at night with the G-E searchlight. 
The General Electric Company makes many other products 
especially designed for marine work. All of these are de- 
scribed and illustrated in separate catalogues. 


Roto tube cleaners are described in Catalogue No. 41, is- 
sued by the Roto Company, Hartford, Conn. The following 
description is given of the Roto type A. D. tube cleaners: 
“Roto type A. D. air or steam-driven tube cleaners need no 
introduction. They are in general use all over the world, 
wherever tube cleaners are used. The Roto positive balanced 
motors, with Roto improvements in safe and rapid cleaning 
heads, have completely revolutionized tube cleaning. They 
have replaced the old turbine or paddle-wheel cleaners in the 
largest and best managed power plants. The list of users 
includes the best and best known, the most up-to-date and best 
managed power plants in the country. In the large power 
plants of the great traction companies, railroads, mills, mines 
and factories, where hard scale forms rapidly, our Roto 
positive balanced motors have replaced the old water-driven 
turbines. The new Roto is cleaning boiler tubes in from one- 
tenth to one-quarter the time formerly required. The Roto 
is doing the work better, getting all the scale, without injury 
to the boiler tube, and with less cost for power. No scale is 
too hard or heavy for Roto type A. D. cleaners. The retubing 
of many boilers and purchase of thousands of new tubes have 
been avoided by the adoption of Roto type A. D. cleaners 
after all others failed.” 


“A Close Call” is the title of the picture printed in several 
colors on the 1915 catalogue just issued by the Lukens Iron & 
Steel Company, Coatesville, Pa. This picture is a reproduc- 
tion of the original painting by James G. Tyler. “The sea is 
Mr. Tyler’s favorite subject, and he has earned the honor of 
being called one of its best interpreters. The sea appeals to 
him as a vast living thing, and he has followed its mood with 
a deep-seated affection that makes itself apparent in all his 
work. He has chosen for his picture a day of high wind and 
tumbling surf. He has found the ocean in an hour of rough 
play, and he has pictured it in a dramatic moment, when the 
sturdy schooner, driven from its course, has just cleared a 
rock of formidable proportions and is headed for deep water. 
It was a ‘close call’ for the vessel, for, at one moment, she 
evaded utter destruction only by a few rods. The picture has 
a thrill for all who knows the dangers of the sea. We appear 
to be in the midst of a tumult of water. The white horses 
of the surf dash up in columns, rearing their heads high as 
they cast themselves upon their old-time granite foes. Back 
of this great cauldron of seething water lies the sombre, shad- 
owy stretch of the boundless sea. Above, the clouds, gray 
and threatening, scud across the sky. It is an inspiring scene 
of cosmic warfare full of stern and splendid beauty.” 


“Small Power-Driven Compressors” are the subject of 
3ulletin 34-S, just issued by the Chicago Pneumatic Tool Com- 
pany, Fisher building, Chicago, Ill. “The ever-increasing num- 
ber of applications of compressed air in the many fields where 
it may advantageously and economically employed, have 
created a demand for small pneumatic plants, which shall be 
at once simple, compact,~substantially constructed units, re- 
quiring a minimum amount of attention. We were among 
the first to recognize that this demand for small power com- 
pressors could only be satisfactorily supplied by a company 
of wide and unquestionable experience and prestige in the art 
of compressor building, and the success attending the introduc- 
tion of our line of small machines has justified our initiative 
in offering them. These compressors supplement our line of 
over four hundred sizes and types driven by steam, belt, elec- 
tricity, gas, gasoline, fuel oil and water power, and round out 
a variety of machines adapted to every possible condition or 
requirement. Special descriptive bulletins are devoted to each 
of the various types of compressors that we manufacture, and 
will be sent upon request addressed to our main offices or 
nearest branch, as given on the last page of this bulletin. We 
illustrate and list in the following pages small power compres- 
sors particularly suited to the requirements of garage owners, 
stone cutters, monumental works, electric stations, spraying 
outfits, and the countless applications to which compressed air 
lends itself.” 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 


INTERNATIONAL MARINE ENGINEERING JANUARY, 1915 


LUNDIN LIFEBOAT SYSTEM 


Adopted by the United States Army Transport Service 


This system*comprises:—Improved Standard Open Lifeboats, Lundin Decked Lifeboats, Lundin 
Power Lifeboats, all under Welin Quadrant Davits, Non-toppling Blocks, Lundin Davit Falls, Mills 
Releasing Gear, Tilting Chocks with Automatic Gripe Release. It is the ONLY COMPLETE 


SYSTEM in the world to-day. 


170 PERSON UNIT:—30 Ft. Lundin Power Lifeboat (outboard) 50 Persons, and Two 28 Ft. Lundin Decked 
Lifeboats (inboard) 60 Persons Each, Under Double Acting Welin Davits. 


Let us solve your life boat problems 


Our engineers are experts in this line. They are at your service and will gladly co-operate with 


you to make your life-boat equipment EFFICIENT, DEPENDABLE and ECONOMICAL. 


WELIN MARINE EQUIPMENT CO. 


305 Vernon Avenue, Long Island City, N. Y. 
London House: Welin Davit & Engineering Co., Ltd., 5 Lloyds Avenue, London, E. C. 
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“Are You Troubled with Scale?”—This is a question asked 
by the Joseph Dixon Crucible Company, Jersey City, N. J. 
The company has issued booklet No. 75 on “Graphite for the 
Boiler,’ which describes in full the advantages of using 
Dixon’s graphite for the prevention of scale. 


_ The 144-page “Monthly Journal and Stock List,” which 
is published by Joseph T. Ryerson & Son, Chicago, IIl., should 
be in the hands of every user of boiler shop tools and ma- 
chinery of any description whatever. Messrs. Ryerson & Son 
maintain three great warehouse plants in New York, Chicago 
and St. Louis, and offer everything in iron, steel and ma- 
chinery for immediate shipment. 

Portable electric drills are described in a circular just is- 
sued by the Independent Pneumatic Tool Company, 1307 
Michigan avenue, Chicago, Ill. According to this manufac- 
turer “a notable step forward in electric drill construction is 
shown in the ‘Thor.’ Progressive users, always on the alert 
to secure the latest improved equipment, will recognize the 
many new features which produce the highest efficiency and 
greatest economy. Made in various sizes.” 


Lagonda multiple strainers are described in Catalogue 
R-2, published by the Lagonda Manufacturing Company, 
Springfield, Ohio. “Nowadays it is found necessary to subject 
the present boiler installation to sudden overloads and higher 
continuous loads, so that in many cases the capacity of the 
boilers has been increased by installing condensers. In the 
case of steam turbines designed for high vacuum, considerably 
more power is obtained and about 40 percent less steam is 
consumed per horsepower-hour when running the turbine 
condensing over running it when exhausting it to the atmos- 
phere. In the cases of reciprocating engines, 25 to 40 percent 
of the load is carried by the vacuum. In order therefore to 
secure and maintain high vacuum to enable boilers, turbines 
and engines to hold up their loads, the condensers must be 
kept clean and supplied with a constant uninterrupted flow of 
cooling water. Besides protecting condensers, the use of a 
Lagonda water strainer reduces pump troubles. In the case 
of reciprocating pumps it prevents solid matter from scoring 
the cylinders, and prevents the clogging of valves and result- 
ing leakage. In the case of centrifugal pumps, a Lagonda 
strainer prevents such foreign matter from becoming lodged 
between the impeller blades.” 


It has stood the 
test ot years and | 
not tound wanting 
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Wolverine engines, their use on ships of many types 
throughout the world, are described in illustrated folders 
published by the Wolverine Motor Works, Bridgeport, Conn. 
Among the interesting illustrations shown is one of the tug 
Viking equipped with a 27-horsepower Wolverine engine and 
used for towing logs from villages along the Arracan coast 
to Bassein, India. The Viking, according to the Wolverine 
Motor Company, has towed four heavy cargo boats loaded 
with 200 tons against a 2-knot current. 

“Durable” wire rope for mooring, towing hawsers, ship's 
rigging, and all similar purposes, is described in a catalogue 
just issued by the Durable Wire Rope Company, 93 Pearl 
street, Boston, Mass. The manufacturer states that this rope 
is made of selected steel, and that each strand is separately 
served with especially prepared hemp marlin. The rope is also 
stated to combine the pliability and wearing service of hemp 
or manilla ropes with the strength of ordinary wire rope, 
avoiding the disadvantages of both, and being more durable 
and economical than either. : 

The Ohio grease lubricator and Ohio cylinder grease 
are described in an illustrated circular published by the Engi- 
neering Supply Company, 2238 North Ninth street, Philadel- 
phia, Pa. A full description is given of these products, which 
are sent on trial. “The Ohio grease lubricator atomizes or 
sprays Ohio cylinder grease into the cylinder of an engine or 
pump. Ohio cylinder grease consists almost wholly of high- 
grade cylinder stock refined from Pennsylvania crude, It does 
not contain neutral oils or wood grease. It does not contain 
any alkali or saponaceous matter. When Ohio cylinder grease 
is used we guarantee a saving of at least 25 percent. In many 
cases we have effected greater economies. We offer to prove 
this saving before asking a prospective purchaser to spend a 
cent. The ice plants and other establishments where trouble 
has been caused by oil going over with exhaust this trouble 
has been entirely removed by the use of Ohio cylinder grease. 
The Ohio grease lubricator is never sold. It is always loaned. 
No contract to purchase a specified quantity is required. All 
we ask is that no other lubricant be fed through this lubrica- 
tor. We will send Ohio grease lubricator and 25 pounds of 
Ohio cylinder grease on trial. If a saving of 25 percent over 
other forms of lubrication is effected, grease to be paid for. 
If saving of 25 percent is not effected, return lubricator and 
balance of grease to us.” 


COBBS HIGH PRESSURE SPIRAL PISTON 


AND 


VALVE STEM PACKING 


It is the most eco- 
nomiCal and greatest 
labor saver 


Because it is the only one constructed on correct principles. The rubber core is 


WHY? 


covering being fine asbestos. 
highest pressure. 


made of a special oil and heat-resisting compound covered with duck, the outer 
It will not score the rod or blow out under the 


NEW YORK BELTING AND PACKING CO. 
91 and 93 Chambers Street, NEW YORK 
LONDON, E. C., ENGLAND, 11 Southampton Row 


CHICAGO, ILL., 130 West Lake Street 

ST. LOUIS, MO., 218-220 Chestnut Street 
PHILADELPHIA, PA., 821-823 Arch Street 
SAN FRANCISCO, CAL., 519 Mission Street 


BOSTON, MASS., 232 Summer Street 
PITTSBURGH, PA., 420 First Avenue 
PORTLAND, ORE., 40 First Street 
SPOKANE, WASH., 157 S. Monroe Street 
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“Ice Making and Refrigerating Machinery” is the title of 
the “General Catalogue” which has just been published by the 
York Manufacturing Company, York, Pa. The company’s line 
of ice-making and refrigerating machinery is fully described 
and illustrated in this catalogue, which also contains a long 
list of users of the York vertical single-acting inclosed type 
ice making and refrigerating machinees. 


“Williams Steam Specialties” are the subject of a very 
complete cloth-bound catalogue of 320 pages and several 
hundred illustrations which has just been issued by the D. T 
Williams Valve Company, Cincinnati, Ohio. A copy of this 
catalogue should be in the hands of every user of such spe- 
cialties. It describes in detail a very complete line of brass and 
iron stop and check valves, gate valves, steam cocks, water 
gages, gage cocks, brass fittings, lubricators, oil and grease 
cups, steam traps aud separators, etc. 


“Asbestosteel” is the title of an unusually well-illustrated 
and printed booklet which is being distributed by the Asbestos 
Protected Metal Company, Beaver Falls, Pa. “Asbestosteel,” 
which is stated to be especially useful for use on steamship 
docks and piers and on board ship, is described in part as fol- 
lows: “Asbestos-protected metal, being a permanent material, 
presents possibilities absolutely new and hitherto unapproached 
by any sheet metal. Not only does it displace sheet steel from 
the field considered its own, but when combined with concrete 
and other similar materials, it can be used to great economic 
advantage in the highest class of permanent structures.” 


“A Few of the Tools Manufactured by the Stow Flexible 
Shaft Company, Binghamton, N. Y..,” is the title of a circu- 
lar published by the Stow Manufacturing Company, Bingham- 
to, N. Y. “The Stow line of portable tools is the most com- 
plete on the market. They are furnished both belt and electric 
driven. Much time has been expended in the design of these 
tools to secure the maximum of power to size. Several of our 
designs are constructed to save floor and bench room, same 
being of the suspended type, thus putting them out of the way 
in a safe place when not in use and always in arm’s length of 
your operator. Write us your requirements. We have a tool 
for your work that will save time and cut your cost of 
operation.” 


The Rippley Mfg. & Steel Boat Company, Grafton, IIL, 
has published an illustrated catalogue describing its line of 
motor boats, cruisers, K. D. sectional steel hulls, barges, ferry- 
boats, life rafts, hunting, fishing and pleasure boats. 

“Steam Boilers and Boiler Feed Water” is the title of a 
booklet which has just been issued by the American Boiler 
Life Company, 19 North Market street, Boston, Mass. Our 
readers who are interested in the subject of “boiler feed water” 
should write for a free copy of this booklet. 

“Seabury” watertube boilers are described in Catalogue 
1o-A, just published by the Gas Engine & Power Company and 


Chas. L. Seabury & Company, Con., Morris Heights, New York 


City. The catalogue states that these boilers are built for hard 
usage and that there are no screw joints in the generating 
tubes. They are made for all pressures up to 400 pounds, and 
minimum weight and space—maximum power are guaranteed. 


Locomotive cranes are described in a catalogue published 
by the Link-Belt Company, Chicago, Ill. “A Link-Belt crane 
is an all-around machine for general work about any plant. 
It may be arranged to handle hook block, self-filling grab 
bucket, drag-line bucket, electric-lifting magnet, or equipped 
wie special boom for steam shovel attachment and _ pile 
driver.” 


Economical freight handling is discussed in Bulletin No. 
8015, just issued by the Sprague Electric Works of the Gen- 
eral Electric Company, 527 West Thirty-fourth street, New 
York. The catalogue states that by the use of Sprague elec- 
tric freight trucks, freight is easily loaded and unloaded and 
congestion reduced to a minimum. Grades as high as 25 per- 
cent are negotiated without difficulty under full loads. 


The Starrett speed indicator is one of a large line of engi- 
neering specialties manufactured by the L. S. Starrett Com- 
pany, Athol, Mass., and described in Catalogue 20-L which 
the company has just published. In describing this indicator 
the catalogue states that for taking speed tests on engines, 
generators, turbines, motors, line shafting or any machinery, 
the indicator is the simplest and most accurate instrument of 
the kind made. It is said to be especially valuable in taking 
speeds when computing engine horsepower, etc. It is made in 
three styles. Prices, $1.00, $1.50 and $3.00. 


f ~~ ABSOLUTE RELIABILIVY, assured with” : 
WERKSPOOR DIESEL ENGINES 


Direct-Reversible, Marine, Four-Cycle Type 


“Vulcanus”, the first ocean-going Diesel-Driven commercial ship. 
Placed in service 5 years ago. She is fitted with a 500 H. P. Werks- 
poor reversible 4-stroke motor. D. W. capacity 1,000 tons. Speed, 
8} knots. Fuel consumption, 2 tons of residual oil per day. Saving 
to owners $11,000 a year. 


Eleven Werkspoor - Diesel- Engined commercial sea- 
going ships up to 3,000 H. P. per vessel, are in regular 
operation, giving perfect and unequalled service, their 


also Non-Re- 
versing Land 
Types and 
Diesel Driven 
Lighting, 
Pumping and 
Air Com- 
pressing Sets 
for Ship’s 
Auxiliaries 


Werkspoor 1,100 H. P. Direct-Reversible Marine Diesel En- 
gine as fitted in the “‘Juno’’, ““Elbruz’’, ‘‘Selene’’, “‘Hermes”’, 
“Artemis”, ‘Ares’’, ““Emanuel Nobel’’, ‘““Loudon’’, etc. 


reliability being as good as, or even better than, steam. 


The numerous repeat orders received by the Werkspoor Co. 
ave the proof of the owner's satisfaction of the splendid 
working of existing ships so equipped. 


WERKSPOOR 


[THE NEDERLANDSCHE FABRIEK VON WERKTUIGEN 
EN SPOORWEG MATERIEEL] 


The Werkspoor Company are prepared to grant building 
licenses in America for their Marine and Land Type Diesel 
Engines. Full details from the— 


Sole Representative in the United States 


T. ORCHARD LISLE, A. M. I. Mar. E. 


JANUARY, IQI5 


ENGINEERS, —— AMSTERDAM ; Telephone: 254 West 34th Street Telegrams: 
q HOLLAND Greeley 6763 NEW YORK CITY Werkspoor, New York ] 
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A wall calendar of very convenient size and shape will be 
sent free to any of our readers who will write the Pocahontas 
Fuel Company, 1 Broadway, New York, and ask for it. The 
Pocahontas Fuel Company is the miner, shipper and exporter 
of “Original Pocahontas” coal, and states that it is the largest 
producer of smokeless coal in the United States. Latin 
American, West Indian and European coal consumers are 
especially invited to correspond with the company. 


“S & K Evaporators and Distillers” are the subject of 
Catalogue 10, Section D E, which has just been published by 
the Schutte & Koerting Company 1253 North Twelfth street, 
Philadelphia, Pa. “It is unnecessary, in the present stage of 
marine engineering, to point out the advantage of using 
evaporators, as, immediately on their introduction on the 
market, about thirty years ago, their utility and economy was 
recognized. The question for the marine engineer to decide 
now is which evaporator to purchase, and in making a decision 
he should consider efficiency, capacity, ease in handling and 
cleaning, freedom from priming, simplicity of construction, 
strength and durability, weight and space occupied, price. 
These various points have been given the closest attention by 
our engineers in designing and building; the result is the 
evaporator which we are now putting on the market.” 


S & K spiral corrugated film specialties are described in 
Catalogue 10, Section F, just issued by the Schutte & KGerting 
Company, 1253 North Twelfth street, Philadelphia, Pa. “The 
prime feature of our boiler feed water heater is the concentric 
spirally corrugated tubes. This construction, besides con- 
stantly agitating the water and so preventing the formation of 
cold cores, keeps the water in a thin film between two heated 
copper surfaces. This gives an exceedingly high rate of heat 
transmission, far exceeding anything that has ever been ac- 
complished. Experience has shown that the formation of scale 
is so limited as to be negligible. This is due to the fact that 
there is a peculiar expanding and contracting movement con- 
stantly taking place in the tubes which breaks off the scale as 
it forms, and the high velocity of the water scours out the film 
spaces. Not only does this heater save weight and space by its 
greater heat transmission per square foot, but by inserting one 
tube inside the other we get almost two square feet to one in 
the same space where the tubes are single.” 


TURBINES 


of highest efficiency and reliability 
resulting from 19 years of experience; 
over 3,000,000 hp. built and building. 


Westinghouse Turbines, Reduction Gears and 


Auxiliaries 
FOR MARINE SERVICE 


INTERNATIONAL MARINE ENGINEERING 


“Scientific Facts” is the title of a profusely illustrated 
136-page catalogue just published by the Champion Rivet 
Company, Cleveland, Ohio. This is the fourth edition of the 
book, which is an invaluable one to all users of boiler, struc- 
tural and ship rivets. A copy will be sent absolutely free to 
any of our readers who will ask for it. The table of contents 
of the book is very comprehensive, comprising a report on the 
physical and chemical tests made on “Victor” steel rivets; a 
letter on government tests by Oscar Textor; a report of 
analyses by the same man; standard specifications for boiler 
rivets; standard specifications for boiler rivet steel; standard 
heads for small rivets; standard heads for large rivets; special 
heads for rivets; dimensions for standard heads; weights of 
rivets; coupler and air brake pins, and essays on “How to 
Heat and Drive Rivets Satisfactorily.” 


BUSINESS NOTES 


AMERICA 


Tue INTERNATIONAL OxyceN Company, Newark, N. J.. 
writes INTERNATIONAL MARINE ENGINEERING that the I. O. C. 
oxy-hydrogen plant, with which the Edison works (recently 
partially destroyed by fire) was furnished, has remained intact, 
and that these gases are being used in the storage battery 
building, which, fortunately, was not touched by the fire. 


“FOUR THOUSAND ENGINES BUILT IN TEN YEARS and only one 
oiling a year for each.” This is a remarkable statement, but 
the American Blower Company, Detroit, Mich, writes us that 
ten years ago the first ABC self-oiling engine was built, and 
that since that time more than four thousand have been put 
into service. “Most of these ABC engines are still in service— 
some of them have needed only yearly replenishments of oil.” 


SIXTY-EIGHT PROSPEROUS YEARS for the William Powell Com- 
pany. The William Powell Company, Cincinnati, Ohio, asks 
us to call attention to the fact that it is now 68 years old. Its 
advertisement on page 4 of this issue contains sixty-eight 
stars. The company manufactures a complete line of globe 
valves, angle valves, cross valves, gate valves, check valves 
and other marine specialties, and has made them for sixty- 
eight years. 


CONDENSING PLANTS 


for main turbine and turbo-generator. 
Exceptionally high vacuum main-~ 
tained. Ideal units for marine tur- 
bine service. 


REDUCTION GEARS 

of small and Jarge power for propelling 

units and auxiliary drives. Over 

95,000 hp. built. Cruising gears for | 

two U.S. Battleships building. 
i 


GEARED TURBINE 
UNITS 


of small and large power for propelling 
vessels of all classes and for auxiliary 
drive. The most efficient propelling 
unit built 


TURBO-GENERATORS 


built in sizes from 1 kw. up—both 
direct-connected and gear driven. 
These units are simple, reliable and 
very efficient. 


BRIDGE CONTROL 


for operating main turbine from 


em ce | 


CONDENSER PUMPS 
High efficiency air, circulating and 
condensate pumps. Westinghouse- 
Leblanc Air Pump produces highest 
obtainable vacuum. No loss of fresh 
water. 


CENTRIFUGAL PUMPS 


of all sizes for high and low pressure 
service. Boiler-feed and fire pumps; 
turbine or motor driven. These 
pumps are simple and rugged and very 
reliable. 


CENTRIFUGAL FANS 


of all sizes for ventilation and forced 
draft. Turbine or motor driven. 
Horizontal or vertical type. Strong, 
compact and efficient. 


AIR FURNACE IRON 
: CASTINGS 


Bridge: Eastantanecus: operation: a = 7 a an ae p bly 
i i idents. °! sizes made in a thoroug 
Round putistactory atest bet Nace 10 KILOWATT DIRECT-CURRENT GENERATOR. rodent foundry. Large castings and 
Department A most efficient and reliable direct-current unit for moderate and large power. turbine cylinders a specialty. 
The Westingh Machine C 
Sees e estinghouse Wiachine Lo. BOSON 
Prime Movers and Auxiliaries 
CHICAGO ATLANTA 


PHILADELPHIA SAN FRANCISCO Hunt, Mirk & Co. 
SEATTLE Hunt, Mirk & Co. 
PITTSBURGH HAVANA Galban & Co. 
SAN JUAN Porto Rico Construction Co. 


East Pittsburgh, Pa. 


IQUIQUE, CHILE J. K. Robinson & Co. DETROIT 
TOKIO, JAPAN Takata & Co. 

CARACAS, VENEZUELA H. I. Skilton CLEVELAND 
MEXICO CITY Cia Ing. Imp. y Const., S. A. 
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ASHTON 


Pop Safety 
Valves 


ASHTON 


The 


Quality 
Standard — 


s Standard 


No. 16 Style Marine Valve 


THE ASHTON VALVE CO., 
New York 


BOSTON, U.S. A. 
St. John’s House, London, Eng. Chicago 


Tue Drtamonp Power Spectarty Company, 58 First street, 
Detroit, Mich., has received a contract from the Navy De- 
partment calling for seven of its soot cleaners for use in 
Babcock & Wilcox boilers at the Washington navy yard. One 
soot cleaner was installed and thoroughly tested. After it 


was found satisfactory the Navy Department placed an order 
for six more. 


Bic Pipe Covertnc Contract.—The pipe insulation contract 
for the new Utah State Capitol at Salt Lake City was re- 
cently awarded to the H. W. Johns-Manville Company, New 
York. The high-pressure pipes will be covered with J-M 
Asbesto-Sponge Felted Pipe Covering, a product made up of 
laminations of felt composed of asbestos and finely ground 
sponge. The materials being naturally cellular, they form the 
basis for the claim that this covering confines more “dead air” 
cells than any other covering, and therefore possesses higher 
heat-insulating value. The heating pipes will be covered with 
J-M Asbestocel Pipe Covering, which is built up on the arch 
principle. Sealed air channels run around the pipe instead of 
parallel with it, thus preventing the circulation of air and con- 
sequent heat radiation. © 


NATIONAL TUBE 
COMPANY 


PITTSBURGH 
PA. 


SEABURY 


WATER 
TUBE BOl LERS 
BUILT FOR HARD USAGE 
NO SCREW JOINTS IN 
GENERATING TUBES 
All Pressures to 400 Lbs. 


MAXIMUM WEIGHT AND 
SPACE—MAXIMUM POWER 


GUARANTEED 


WRITE FOR NEW CATALOG “aoa” 
BOILER DEPARTMENT 
Gas Engine & Power Co. and 
Charles L. Seabury & Co. 


CONSOLIDATED 
Morris Heights, New York City 


“aN rue CONSUMER'S 
GUARANTEE 
OF QUALITY 


NATIONAL MOTOR 


NEW YORK 
MADISON SQUARE GARDEN 
January 30th to February 6th, 1915 


For space, information, etc., address 


“PALMETTO” PACKING ON BritisH BATTLESHIPS.—Among the 
other well-known battleships belonging to the British navy 
equipped with Palmetto packing is the H. M. S. Thunderer. 
Palmetto packing was selected for her trial trip because, ac- 
cording to the manufacturer of this packing, Greene, Tweed & 
Company, 109 Duane street, New York, and Queen Ann’s 
Chamber, Westminster, S. W., “Palmetto packing has a well- 
established reputation for great lasting qualities under the 
most exacting conditions, especially high-pressure superheated 
steam.” A free sample of Palmetto packing will be sent to any 
engineer, architect, shipbuilder or ship owner upon request. 


Great Lakes NAVIGATION, SEASON OF 1914.—Unsatisfactory, 
unprofitable, unpleasant are some of the terms applicable to the 
business of vessel men on the Great Lakes for the season of 
1914. From start to finish each succeeding month proved dis- 
appointing at its close. Shipments of iron ore from Lake 
Superior were about 18,000,000 tons less than in 1913, and the 
smallest of any season since 1908. The season closed officially 
at midnight November 30, when all marine insurance except 
on vessels under way from one port to another and several 
loading grain on Lake Superior just managed to clear before 
the midnight hour of expiration. A few wild carriers were 
operated and a few boats in regular trade until December 10 
owing to unusually mild weather from November 29 to De- 
cember 10. Offers of 2 cents per bushel on grain out of Duluth 
for first days of December were rejected. Quite a number of 
boats will hold cargoes at upper lake ports until spring. About 
the last successful wrecking operation was the getting afloat 
of the steamer Lehigh on December 3 by the Reid Wrecking 
Company from a point near Manistique on Lake Michigan, 
where she had run ashore. The salvage of the big steel steam- 
ship Howard M. Hanna, on Lake Huron, where she was blown 
to pieces on November 9, 1913, was a Reid job. This steamer 
has since passed into hands of Canadian owners and been com- 
pletely rebuilt by the Collingwood Shipbuilding Company. The 
number of lives lost on the Great Lakes, the number of vessels 
lost and value of cargoes are small as compared with the 
record of the season of 1913. Sanitary disposal of sewage and . 
garbage from lake vessels, to prevent contamination of waters 
from which all the big lake cities get their supply, is a prob- 
lem receiving much attention, and much in “safety first’ educa- 
tion and methods has been accomplished the past season. The 
Welfare Plan, aiming at the bettering of all conditions and 
regulations of lake navigators and seamen is working more 
and more satisfactorily, and the savings bank plan has made 
hundreds of saving men out of formerly financially impecunious 
ones. Vessels lost number about twenty-four steamers, tugs. 
schooners and barges, on seven of which about eighty lives 
were lost. The steamer C. F. Curtis and her barges Marvin 
and Peterson were lost with every soul aboard, numbering 
thirty-four. The steel steamer Benj. Noble foundered with 
her entire crew of twenty. The Canadian lighthouse steamer 
Montmagny was lost in a collision with the steamer Lingan 
25 miles below Quebec, Canada, and fifteen lives of people on 
the Montmagny were lost. The Canadian schooner William 
Jamieson foundered on Lake Ontario with a loss of six 
lives. Ten of the vessels lost were destroyed by fire. The loss 
of the steamer Empress of Ireland by collision below Mon- 
treal in the St. Lawrence River, with a loss of 965 lives, while 
close at hand cannot be classed among lake vessels. Not a life 
was lost aboard of a passenger vessel in the entire season on 
the Great Lakes. 


TRADE PUBLICATIONS 


GREAT BRITAIN 


“Recent Developments in Machine Stoking” is the title of 
a 40-page catalogue published by Ed. Bennis & Company, Ltd., 
Little Hulton, Bolton. “The Bennis patent improved smoke- 
less chain grate is applicable to any watertube boiler or to 
return-tube boilers—where the fire is under the boiler shell and 
the flame returns through the tubes—to brewers’ coppers and 


BOAT SHOWS 


CHICAGO 
COLISEUM 
February 27th to March 6th, 1915 
IRA HAND, Secretary, 29 West 39th St., N.Y. C. 
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Bolinders 
Oil Engines 


DIRECT REVERSIBLE 
5 to 500 B. H. P. UNITS 


PUMPING SETS, ELECTRIC LIGHTING 
SETS and WINCH SETS 


Use Cheap Fuel Oils 


OVER 10,000 IN ACTUAL SERVICE 


Bolinders Company 


30 Church Street 
New York 


“WOLVERINE” 


The Motor with the Bore and Stroke 


REAL HEAVY DUTY MARINE ENGINES 


FOR WORK OR PLEASURE BOATS 
USING 


KEROSENE-DISTILLATE-PRODUCER GAS 


CATALOG NO. 73 


WOLVERINE MOTOR WORKS 
BRIDGEPORT, CONN., U. S. A, 
(Formerly Grand Rapids; Mich.) 


INTERNATIONAL MARINE ENGINEERING 


MARINE SOCIETIES. 
p AMERICA. 


AMERICAN SOCIETY OF NAVAL ENGINEERS 
Navy Department, Washington, D. C. 


SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS 
29 West 39th Street, New York. 


NATIONAL ASSOCIATION OF ENGINE AND BOAT 
MANUFACTURERS 


29 West 39th Street, New York City. 


UNITED STATES NAVAL INSTITUTE 
Naval Academy, Annapolis, Md. 


AMERICAN ASSOCIATION OF MASTERS, MATES AND PILOTS 
MER President—John H. Pruett, 423 Forty-Ninth St., Brooklyn, 


National First Vice-President—H. F. Strother, 2022 Oakland Ave., 
Piedmont, Cal. 

National Second Vice-President—Geo. B. Downing, West End, Eighth 
St., Eighth Ward, Norfolk, Va. 

National Third Vice-President—J. C. Proctor, 1186 State St., New 
Orleans, La. 

National Fourth Vice-President—W. T. Daniels, Jr., Pilot’s Office, 
Bay St., E. Savannah, Ga. 

National Treasurer—A. B. Devlin, 21 State St., New York. 

National Secretary—M. D. Tenniswood, 308 Vine St., Camden, N. J. 


THE AMERICAN SOCIETY OF MARINE DRAFTSMEN 
President—J.Emile Schmeltzer, 221 Cumberland street, Brooklyn, N. Y. 
Vice-President—H. A. Hope, Newport News S. B. & D. D. Co., New- 

port News, Va. 
Secretary—B. G. Barnes, 40 Faxon avenue, Quincy, Mass. 
Treasurer—P. K. Thurston, Navy Department, Washington, D. C. 
Executive Committeeman—H. C. Towle, Haddon Heights, N. J. 


MARINE ENGINEERS’ BENEFICIAL ASSOCIATION 
NATIONAL OFFICERS. 


President—Wm, F. Yates, 17 State St., New York City. 
Fire AV ice tre ioe na: C. Mausshardt, 1046 14th St., San Francisco, 


al. 

Second Vice-President—Geo. H. Bowen, Port Huron, Mich. 

Third Vice-President—Charles N, Vosburgh, 6323 Patton St., New 
Orleans, La. F 

Secretary—Geo. A. Grubb, 1040 Dakin St., Chicago, IIl. 

Treasurer—A. L. Jones, 38 Avery Ave., Detroit, Mich. 


CANADA. 


DIRECTORY OF GRAND COUNCIL, N. A. OF M. E. OF CANADA 
FOR 1914-15 


GRAND OFFICERS 


Grand President—L. B. Cronk, Windsor, Ont. 
Grand Vice-President—A. F. Hamelin, 3210 Letang St., Montreal. 
Grand Secretary-Treasurer—Neil J. Morrison, P. O. Box 238, St. John, 


Grand Conductor—Ephraim Reid, Room 8, Jones Building, Vancouver, 


Grand Doorkeeper—A. J.. Ross, Halifax, N. S. 
Grand Auditors—James Gillie and A. E. Kennedy, Kingston, Ont. 


GREAT BRITAIN. 
INSTITUTION OF NAVAL ARCHITECTS 
6 Adelphi Terrace, London, W. C. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND 


39 Elmbank Crescent, Glasgow. 


NORTHEAST COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS 


Bolbec Hall, Westgate Road, Newcastle-on-Tyne, 


INSTITUTE OF MARINE ENGINEERS, INCORP. 
58 Romford Road, Stratford, London, E. 


similar furnaces. One of the principal advantages of this type 
of grate is that a very large grate area can be obtained under 
a boiler, much larger than could be dealt with by hand-firing. 
The economies to be obtained over hand-firing vary from Io 
percent upwards, for not only is a higher actual boiler efficiency 
obtained and maintained, but the stoker is generally capable of 
burning a fuel cheaper in initial cost. We are always pleased 
to test samples of fuel submitted by prospective clients in our 
laboratories, and to give definite figures as to what may be 
expected as to economies and evaporation in each individual 
case. The Bennis chain grate with the patent halved link was 
terete chain grate capable of satisfactory burning fine slack 
coals. 
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RAINBOW PACKING 


, 


Yes—Rainbow! 


That is the 25-year-old name of the 
rubber flange packing, red in color, 
that squeezes into the roughness of the 
flange surfaces, then becomes vulcan- 
ized to the right hardness, retaining 
enough “give” to take care of the 
“come and go” of the pipes. 


Rainbow is good for all Steam, 
Ammonia, Water and Air pipes. 


PEERLESS RUBBER MFG. CO. 


16 Warren Street, New York 


For Sale Everywhere 


12 
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Marine 
Refrigeration 


makes it possible to carry ship’s 
stores and perishable cargo of 
any kind for an indefinite 
period without loss. 


American-Hawaiian S. S. Co.,'S. S. Honolulan. 


To get rid of the delay, muss, expense, and inefficiency 
of icing, 
—to insure dry refrigerators, and even temperatures 
much lower than is possible with ice, 
—to furnish ice cold drinking water, 


24 


American-Hawaiian 


—to make any quantity of ice for table and other uses Shi s 
if necessary, Pp 
—install a BRUNSWICK marine refrigerating plant are equipped with 


—costs little to install—pays for itself in a very short 
time. 


Brunswick Refrigerating Co. 


Marine Department 


NEW BRUNSWICK, N. J. 


cE ET 
13 
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The 
Reilly Multiscreen 
Feed Water Filter 


and 
Grease Extractor 


guarantees clear water for your boilers. Its filter- 
ing surface is 500 times the cross-sectional area of 
the feed pipe. And the efficiency of the filter de- 
pends upon the extent of the filtering area. 

All filters have to be cleaned. The Reilly Multi- 
screen has a surface blow for clearing oily scum; a 
bottom blow for clearing sediment. And when 
necessary the filtering cartridges can be removed 
through a convenient handhole without disturbing 
pipe connections. A by-pass guards against inter- 
ruption to the boiler feed. 


Write for Bulletin 607 


THE GRISCOM-RUSSELL CoO. 


Successors to The Griscom-Spencer Co., The Russell 
Engine Co., and the James Reilly Repair 
and Supply Co. 


ENGINEERS MANUFACTURERS 
Land and Marine 


2121 West Street Bldg., NEW YORK 47 


ADOPTED BY 
U. S. GOVERNMENT 


WARD’S 
WROUGHT STEEL MARINE BOILER 


ALL NIPPLE CONNECTIONS ELIMINATED 


THE CHARLES WARD ENGINEERING WORKS 
CHARLESTON, WEST VIRGINIA 


MARINE ENGINES RIVER STEAMERS 
14 


THE McNAB CO. 


Marine Boilers 


Of All Types 


Centrifugal Pumping 
Machinery 


KINGSFORD FOUNDRY 


AND MACHINE WORKS 


OSWEGO, N. Y. 


‘““Cascade’”’ Boiler Circulator 


Patented 


An Installation Approved by the PRACTICAL 
ENGINEER. The “‘Cascade”’ is Simple and Efficient. 


Perfect 
Longitudinal 
Circulation 
Guaranteed. — 


Bey Easily 
Installed 

in Scotch or 
Leg Boilers 
Without 
Drilling at 
Low Cost. 


Greater 
Moe, Heating 
S221 Surface on 
Lower Fuel 
Consumption. 


Priming, Pitting 
and Internal 
Deterioration 
Arrested. 


MANY INSTALLATIONS GIVING THE BEST OF 
SATISFACTION ON COAST AND GREAT LAKES 
FOR PARTICULARS APPLY 
Bridgeport, Conn. 
OR 
D. E. FORD; Merchants Exchange Bidg.,; San Francisco; Cal. 
M. M. DRAKE, - - 17 Battery Place, New York 
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SHERIFFS 
MANUFACTURING CO. 


ESTABLISHED 1854 


Marine Machinery 


lf Your Boiler Were a 
Mile from Your Engine 


—and your pipes were covered with J-M 
Asbesto-Sponge Felted Pipe Covering, 
the loss of heat through radiation and con- 
densation would be far less than that lost 
in a hundred feet of poorly-insulated pipe. 


Its insulating efficiency is so much greater 
than that of ordinary covering that an 
installation of J-M Asbesto-Sponge Felt- 
ed Pipe Covering will save its cost in 
from five months to a year. 


vi Asbesto-Sponge 
Felted Pipe Covering 


is made of many layers of thin felt, composed of pure 
asbestos fibre and finely ground sponge. It is ex- 
tremely tough and flexible, so that vibration, moisture, 
heat and rough usage will not cause it to crack, crumble 
or lose its insulating efficiency. It can be repeatedly 
taken off and replaced without injury. 


Its high insulating value is due to the large amount of 
confined ‘‘dead air’’—the best non-conductor known. 


Write nearest branch today for interesting ‘‘J=-M Asbesto- 
Sponge Felted Pipe Covering Booklet No. 100.’ 


Over 3,000 Sheriffs’ Propeller Wheels, made to H. W. JOHN S-MANVILLE CO. 


é\ ane otras A eulite ee 
Tai = timore lenver ilwaukee ortlan 
date, of the best material an castings, give < Boston Detroit Minneapolis St.Louis 
uffalo alveston ewar alt Lake City 
desired results. Chicago Indianapolis NewOrleans San Francsco 
Cincinnati KansasCity New York Seattle 
Goan % Cleveland Los Angeles Omaha Toledo 
Louisville Philadelphia 2801 
MILWAUKEE, WIS., U.S.A. THE CANADIAN H. W. JOHNS-MANVILLE CO., LTD. 
Toronto Montreal Winnipeg Vancouver 


The Whole Edition of Our 


MARINE TERMINAL NUMBER 


published in March, 1914, was sold out in 4 or 5 days and 
requests for copies are still coming in. 


Meantime, many important developments have taken 
place in connection with these terminals. 


The subject is of such great importance that we shall 
publish another 


MARINE TERMINAL NUMBER 


March, 1915, and we want to urge any of our readers who are 
interested in the subject of the economical handling of 
freight at Marine Terminals to communicate with us. 


INTERNATIONAL MARINE ENGINEERING 
17 BATTERY PLACE - - - - NEW YORK 
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We Build 


Light, compact, durable, 
accessible, sectional 


Boilers 


for all marine purposes 


Our new catalogue describes them, tells who has 
them, shows cuts of more than 330 vessels we 
have equipped. 


Let us mail you one 


ALMY WATER-TUBE BOILER CO. 
PROVIDENCE, R. I. 


De Laval Class “‘C” Turbines 
Are Efficient 


Because the nozzles 
are carefully reamed 
to the correct shape 
for the given steam 
conditions. The 
buckets are drop- 
forged from nickel 
bronze and retain the 
original glossy  sur- 
face imparted by the 
\ drop-forging proc- 
} ess. The guide vanes, 
of the same type and 
material, return the 
steam upon the suc- 
ceeding rows of mov- 
ing blades with the 
least loss by shock 
or friction. Another 
feature conducive to 
high efficiency is the 
provision of shut-off 
valves for closing individual nozzles when they are not 
required for carrying the load. 

DeLaval Class ‘* C’’ Turbines are made for all speeds and 
sizes and are suitable for driving steam plant auxiliaries, 
such as centrifugal pumps, fans, blowers, generators, etc. 


Send for our new catalog C46. 


DE LAVAL 


Steam Turbine Co. 


Trenton, New Jersey 74 


Engine Operating Centrifugal 
Pump on Dredge in Cuba 


Engines for 
Dredge Work 
in Triple 
Expansion, 
Compound 
and Double 
High Pressure 


Also complete 
line of 
Steamboat 
Machinery 


When in need of 
Marine Machinery 
built right for econ- 
omy and power, write 


MarRInE IRonN Woris 
2036 Dominick St., Chicago 


Marine Machinery Specialists 


The Babcock & Wilcox Co. 


NEW YORK and LONDON 


Forged Steel 
Marine Water-Tube Boilers 


and 
Superheaters 


for 
Naval Vessels Merchant Steamers 


Ferry Boats Yachts and Dredges 


These boilers hold the record for economy, capacity 
and endurance in the Navies of the World. 

They have shown the same characteristics in the 
Merchant Marine. Babcock & Wilcox Boilers and 
Superheaters in one vessel are saving more than 15 per 
cent. over Scotch boilers in sister vessels. 


_ Is a reduction in your coal bill of any interest to 
your 

Babcock & Wilcox Boilers have all essential parts 
heavier than corresponding parts in Scotch boilers, 
giving greater security against corrosion. They are 
lighter, safer, easier to clean and to operate than Scotch 
boilers, and much more efficient. 

We are constantly receiving ‘‘repeat orders’’ from 
owners of merchant vessels who have had many years’ 
satisfaction from the earlier installations. 


Write us for details 
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EVAPORATORS 


AND 


DISTILLERS 


The question for the Marine Engineer to decide 
before purchasing an evaporator: 


Efficiency -- Capacity -- Ease in handling and 
cleaning -- Freedom from priming -- Simplicity 
of construction -- Strength and durability -- 
Weight and space occupied -- Price. 


The various points have been given the closest attention by our Engineers in 
designing and building, the result is the evaporator which, amongst other 
installations, we have or are supplying to the following U.S. Government 
vessels: Battleships “Oklahoma”; ‘Pennsylvania’; “Idaho”; Destroyer Tender 
“Melville”; two Navy Tugs and six Destroyers. 


Efficiency: The efficiency of an evaporator depends, to a great extent, on the amount of heating surface, the 
—————_ nature of the heating surface, and the method of arranging it. 


Draining: In the S. & K. Evaporator this bad feature has been overcome, each coil being arranged to drain 
———__ itself thoroughly, and all the drainage being taken finally through the bottom set of coils where 
condensation takes place. By this arrangement we have obtained the highest efficiency. 


Priming Impossible: Priming in these evaporators is made practically impossible by the specially arranged 
—— baffles, which makes it unnecessary to place the distiller above the evaporator. 


Workmanship and Material: There are no fine or delicate parts to be taken care of: built entirely of 
ithe finest material, and by the best workmanship obtainable. According 
to the different requirements the evaparator, lower body, is of iron or bronze, the upper body or vapor being of sheet 
brass, copper, cast iron or steel. Every part is solid and strong, the fittings are all of special design and also of the 
finest material and workmanship. We draw particular attention to this fact as it is often the flimsiness of the 
fittings on an apparatus that is the cause of trouble in the engine room. 


Weight and Space: In designing the S. &. K. Evaporator, our engineers kept in view that most important 
point, i. c., reducing weight to a minimum, not only with reference to the actual material 
in the evaporator, but also in amount of water carried. The amount of water is only about one-quarter that 
of any other evaporator on the market. 


Evaporator Feed Heaters: To operate with and increase the efficiency of evaporating plants, we have 
a  ecesigned an evaporator feed heater of a very simple, compact and highly 
efficient arrangement. In each case the heater is built to suit the evaporator with which it is worked. The 
tubes are exactly the same as those in the evaporator, thus reducing the number of spares required. The 
heater is of the simplest possible construction and may be taken apart in a few minutes so that the de- 
posit may be cleaned from the tubes. 


We Make: Injectors, Bilge Syphons, Eductors, Ash Ejectors, Hydrokineters, Fuel Oil Burning Equip- 
<== ment, Pitot Tubes, Stop Valves, Emergency Stop Check Valves, Quickclosing Emergency 
Valves, Free Exhaust Valves, Balanced By-Pass Throttle Valves, Balanced Ship Engine Throttle Valves, 
Reducing Valves, Steam Traps, Grease Extractors, Strainers, Film Air Coolers and Heaters, Oil Heat- 
ers and Coolers, Distillers and Evaporators, Feed Water Heaters, Ship Ventilating Thermofans—All 
fully descsibed in OUR MARINE AUXILIARY CATALOG SENT UPON REQUEST. 


1253 N. 12th ST., PHILADELPHIA, PA., U. S. A. 


NEW YORK BOSTON CHICAGO PITTSBURGH CLEVELAND 
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BEARING TALKS No. 8 NOW READY 


1914 


BOUND VOLUMES 
OF 


International 


Do not require Bae grease F Marine Engineering : 
TESTING 


Every month’s issue of INTERNA- 


Every ““ BOUND BROOK ”’ Bushing re- - TIONAL MARINE ENGINEERING 
ceives a most thorough test before ship- contains much valuable informa- 
ment to purchaser, thus guaranteeing tion and should be kept at hand 
the highest degree of Efficiency and Satis- for constant reference. _ 

faction. : 

We beg our customers to complain if not A bound volume gives you the key 
entirely satisfied and as we fail to receive to what has been accomplished in 
any complaints this proves conclusively the Marine Field during the year. 
that “‘ BOUND BROOK ” Bushings are all The 1914 (Jan. to Dec.), bound 
we claim for them—and more. volume costs only $4.00. YOURS 


is ready. Send for it TODAY. 


All genuine ‘“‘ oil-less’’ Bearings have 
always been made at Bound Brook, N. J., 


in the United States of America. INTERNATIONAL 


Graphite Lubricating Company MARINE ENGINEERING 


SPECIALISTS IN OILLESS BEARINGS 
Church and John Sts. Bound Brook, N. J. TEER SS TIERS NEY UOIRUS CHING 


ai 
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. Many People Do Not Realize The 


./ @ “Nast Proportions of Our Business 


<< Smaevant || 
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They know that the name 


Sturtevant 


(REG. U.S. PAT. OFF.) 


is synonymous with ‘‘fans’’ 


and that Sturtevants are the largest manufacturers in the 
world of Fans, Heating and Ventilating Apparatus, but 
they do not know of our other products. 


Our other products are not experiments but are in uni- 
versal use all over the globe. 


We make Engines, Generating Sets, Turbines, Econo- 
mizers, Drying Apparatus, Mechanical Draft Apparatus, 
Motors, Steam Traps, Air Washers and other less im- 
portant lines. 

These products are described in 70 catalogues and bulle- 


tins. We have aconcentrated description of them in our 
General Catalogue just published—Catalog 195-O. 


B. F. STURTEVANT COMPANY 


HYDE PARK, BOSTON, MASS. 


AND ALL PRINCIPAL CITIES OF THE WORLD 


} Sturteyg: 
ne oe 
Sarto 


LO Wf 
SN BAN 4 
rll 
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EXTRA HEAVY 


GLOBE 


The most modern and thoroughly 
up-to-date globe valve at present 
on the market. By far the best 
globe valve for marine service yet 
produced, it being particularly adapt- 
ed for high pressures, also for gen- 
eral severe marine work. 


SOME OF OUR SPECIAL FEATURES 
ARE ENUMERATED BELOW: 


All castings of our special bronze mixture, made 
from metal patterns on pneumatic molding ma- 
chines. 


All parts made with special tools, insuring ab- 
solute uniformity. 


Body of special rugged design; steam is not re- 
tarded in its flow owing to body’s form—it is so 


INTERNATIONAL MARINE ENGINEERING 


The “Renewable” 


/xRADE_MARK 


BRASS MEE 
ae 


MARIN E 


VALVE 


designed that metal is distributed where most 
needed for severe use. 


Seat and Disc are both Renewable and extra 
heavy; the bevel or taper of both is at a sharp 
angle, with a very light bearing, insuring less 
liability of foreign matter lodging on seat when 
valve is closed, also less chance of wire drawing 
and cutting. 


Seat rings are of a ‘‘ Patented” form with special 
taper seat where screwed in body. ‘This design 
insures a perfect joint and absence of liability to 
distortion from lack of care in installation or un- 
equal expansion in use. 


The bonnet is novel in design, having many 
unique featutes. First, it is absolutely self-drain- 
ing, thereby eliminating all liability to freeze when 
used in cold positions; has extra large and deep 
packing space, gland and nut. Long thread in 
body, insuring strength and tightness. 

Stems or spindles are extra heavy, made with 
large ‘‘Acme’’ quick-opening threads. 

Valves can be re-packed under pressure, when 
wide open, as top of discs seat against bottom of 
bonnet, making steam-tight joint. 

Handwheel is fastened to stem with hexagon nut, 
and can readily be removed and replaced. 


Manufactured by STAR BRASS MANUFACTURING CO. 


Main Office and Works: 104 to 114 East Dedham St., Boston, Mass. 
Branches: 70 Cortlandt St., New York City: 6 East Lake St., Cor. State, Chicago, Ill.: 819 Fulton Building, Pittsburgh, Pa. 


N NENTAL RON: WORK , 


“BOROUGH OF BROOKL 
We 


FOR MARINE AND LAND BOILERS 


UNIFORM THICKNESS MADE TO UNITED STATES, 
EASILY CLEANED LLOYDS BUREAU VERITAS 
UNEXCELLED STRENGTH OR ANY OTHER REQUIREMENTS 


MADE IN THE UNITED STATES BY 


THE ContTiINENTAL IRON Works 


West and Calyer Streets, BOROUGH OF BROOKLYN, New Yor« 
Near 10th and 23d Street Ferries 
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WATERBURY 


strands. 


WATER 
80 Bore URY. COMPaNy 


NEW YORK 


FIBRECLAD WIRE ROPE 


ATERBURY Fibreclad Wire Rope is the ideal rope for all 
marine purposes. 
served with the best grade of tarred Russian Hemp Marline. 

This fibre covering prevents the chafing and wear of the wire 
strands during flexing movement. 


Hach strand of Fibreclad Wire Rope is 


The Tarred Marline covering also protects the wire strands 
of the rope from moisture or water, eliminating the possibility of 
rust and also preventing foreign matter such as coal or cement 
dust, gases and fumes, etc., from working through to the wire 
Unlike Manila Rope, Fibreclad is unaffected by changes 
in atmospheric conditions. 


Write for our new Fibreclad Catalogue and Price List today and 
learn more about the many advantages of Fibreclad Wire Rope. 


We also make wire rope of standard and armored construction (Gore Patent), 
Manila Cordage. 


WATERBURY CO..,80 South Street, NEW YORK 


Prices upon application. 


BRANCH OFFICES: 


CHICAGO... Shitula viol Gace m ery MoreiD ope EnGhict ca LaSonG ns Gbecedtc 365 East Illinois St. 

ESD aD Ioywall Ge IDWS COoon000000000c000000006 911 Southwestern Life Bldg. 

2 tpl earns ~ 1 fA SAIN SSRRIAIN CIS COMP ators chet Vovetels fe icke eroisiciel tek ire Or Cee eee 113 Davis St. 
Write for this new — BOSTON Set ene Neen sc cere Wa ene ALP ab ad, 220 Franklin St.. 
catalogue and price list. INDY CHULID/AINIS), 6 coo 00vecd0000b00c 1018 Maison Blanche Bldg., Canal and Dauphine Sts. 


Standard American 
Classification of Shipping 


Has authorized agents in all Principal Ports of 
the world to protect the interests of its patrons. 
Vessels built under its rules or holding certifi- 
cates of class or seaworthiness in this Record 
of Shipping will, with their cargoes, Insure at 
the lowest rates. 


A. A. RAVEN, President D. B. DEARBORN, Vice-Pres. 
WALTER WOOD PARSONS, Treas. R. P. SCHWERIN, Vice-Pres. 
E. PLATT STRATTON, Supervisor 


66-68 Beaver Street | New York 
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THE PROFESSOR ON SHIPBOARD 


A STORY 
Nga has ever been published which contains so much every- 


day information which every engineer ought to know as this 
book. In addition to the practical information it contains, it is 

a most readable story of life at sea. There are twelve chapters, 
as follows: I, In the Fireroom; II, Hardships of Firemen; III, Night 
Watch in a Gale; IV, Interview with Barney, the Oiler; V, Some 
Points on Lubrication; WI, Why Engines are Non-Efficient; VII, Salt 
Water and Boiler Scale; VIII, Cleaning Boilers in a Tropical Port; 
IX, How to Use Indicators; X, Simple Explanation of the Indicator; 
XI, Overhauling the Machinery; XII, Painting the Pipe System. 100 
pages. By C, A, McAllister. Price $1.00 (4/-). 


For Sale by 

INTERNATIONAL MARINE ENGINEERING 
17 Battery Place, New York City 
Christopher St., Finsbury Square, London, E. C. 


[SUBMARINE ARMOR AND 
DIVING APPARATUS 


We manufacture and carry a complete 
stock of DRESSES, HOSE and 
REPAIR SUNDRIES. 


All orders filled the day received. 


Write for our prices. 


—" 


A. SCHRADER’S SON, Inc. 


ESTABLISHED 1844 
783 ATLANTIC AVE., BROOKLYN, N.Y. 
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ISHERWOOD SYSTEM 


OF 


SHIP CONSTRUCTION 


MEANS 


Increased Strength 
Increased Capacity for Bale Goods 
Increased Deadweight Carrying Capacity 
Improved Ventilation 
Reduced Cost of Maintenance 
Reduced Vibration 


297 Vessels, representing about 1,380,918 Gross Tons, Building 


or Under Construction 


61 BUILDERS—81 OWNERS 


Oil Tank Steamers a Specialty 


108 Bulk Oil Carriers, representing 656,000 Gross Register Tons, 
Built and Being Built 


INCLUDING: 


Several Steamers each to carry 15,000 Tons Deadweight! 


SEND FOR PARTICULARS TO 


J. W. ISHERWOOD 


4, LLOYD’S AVENUE, LONDON, E. C. 
Tel. Add. “‘Ishercon, London’’ 
OR TO 
Sc; CHAMBERS & COMPANY, 3, KING STREET, LIVERPOOL 
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ING.PAOLO KINDs@ 


SMALL R EVERSIBLE DIESELTYPE 
R HE 
|. ITALIAN NAVY. (e MOTORS. 


1... 4070 50 B.H.P 60 TO 

|STANDARD B.H.P0TOIOO BHD 
TYPES 120TO1SOB.H.P 200 To 250 
oe B.H.P 300 TO 375 B.H.P 
FOR FISHING BOATS.TUCS . 

LAUNCHES. YACHTS. PICKET 

BOATS .TANK BOATS.& 5.0 : 
DELIVERIES. IN 3 TO 6 MONTHS FROM ORDER 


T U Ri Sf G 150 B.H.P. 


Motor 


as delivered 


Detail jimaae ota Four Furnace Single End Scotch Boiler 


together with Diagrammatic Pipe and Auxiliary Plan used in connection with a 
1250 H.P. TRIPLE EXPANSION ENGINE, WITH KEY, naming and describing every part of the engine. Price, $1.00 Postpaid. 


INTERNATIONAL MARINE ENGINEERING 
17 Battery Place, New York City 


TECEGRATIS 


HARRY COCKS © C® siti itzc 
\WHOLESALE & ExPORT MERCHANTS & FACTORS oreverr 
DESCRIPTION OF SHIPPING TACKLE .OUTFIT. € DECK € ENGINE STORES| 
TIMBER MERCHANTS als BUTE DOCKS 

SOREL ORAS, CARDIFF. | 


‘Jot it dowrm? 
WMemindex 


and you will always remember your appointments or what 
you have to do on any particular day. 


The Memindex habit will prevent you from forgetting 


and help you to work your plan—and plan your work. 


/ HADDY COCKGES CO cake Sun 


We will be pleased to give you a Free Trial for Seven Days. 


Ask for Illustrated Booklet 105 G and particulars of Free Trial. 


PARTRIDGE & COOPER LTD. 1"92, Leer suneer, 
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SMOOTH ON 


IRON CEMENTS 


Permanently stop all leaks of steam— 
water—fire or oil. 


Easy to apply. 


Send for Free 104-page illustrated 
instruction book. 


It will save you time and money. 


Smooth-On Mfg. Co. 


Jersey City, N. J. 
221 N. Jefferson St., Chicago, IIl. 


SMOOTH-ON 
INSTRUCTIONBOOK 


Runner 1D 


34 Sacramento St., 
San Francisco, California 


8 White St., Moorfields 
London, E. C. 


TUBULAR STEEL 
DAVITS 


are made in any length 

up to 25 feet im one piece, 

and above this length in 
two pieces. 


STEEL PLATES. 


—— BOILER TUBES 


Catalogues sent on application. 


CEDERVALL’S PATENT 


PROTECTIVE 
LUBRICATING BOXES 


For Propeller Shafts 


Section of New 
Adjustable Box 
a 


Oil pum | 


Shaft running in 
Oil, consequently 
no corrosion 


A 54 
“Lee LILLY 


Oil grooves 


Orain cock 


Section of 
Saiion Exported to all Parts of the World. 


These Boxes have been Highly Satisfactorily Applied to Men of War 
of several Nations and Merchant Steamers (with Shafts ranging from 
3-inches to 1814-inches in diameter.) 


Old Stern Tube Arrangements can be altered for application 
of this Lubricating Box at a very Nominal Cost. 


Manufacturers 


F. R. CEDERVALL. & SONER 
GOTHENBURG, (SWEDEN) 


AGENTS:—England, East Coast: Jos. Johnson, Newcastle-on-Tyne. 
England, West Coast: Maxton & Sinclair, Liverpool. Scotland and Ireland: 
John C. Kincaid & Co., Ltd., Greenock. Bergen: C. Dahm. Haugesund: 
Fritjof Eides Eftfg. Stavanger: D. Balchen. For Netherlands and its 
Colonies: N.V.Sorabayasche Machinenhandel, v/h Becker & Co., The 
Hague. 


TUBULAR STEEL DAVITS & DERRICKS. 


TUBULAR STEEL 
DERRICKS 
are made in any length 


up to 65 feet in three 
sections shrunk together, 


STEEL CASTINGS. 


S. & L, Davits on R.M.S. ‘‘Lusitania.’’ 


Iron and Steel Main Steam Pipes. 


Feed Pipes, Water Pipes, Circulating Pipes, Dredger Suction and Delivery Mains. 


GLASGOwW, 41 Oswald Street. 


STEWARTS anv LLOYDS, Lrv.texcx™ “Ss | 
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Hamilton’s 
Patent Hawse-Pipe 


and 


Patent Hawse-Pipe 
Deck Flange. 


British and Foreign Patents, 1913. 


Hamilton’s Patent 
Furnace Back Bridge. 


Patent No. 6643. 


BRIOGE SEGMENTS 
ee Bi ES Se 


eT Wi 
ed | Fee 


HAMILTON’S PATENT ‘“V”’? GROOVED FIREBARS. 


A. HAMILTON & SONS, 


13, Bute Crescent, CARDIFF. 
Works:—VULCAN FOUNDRY, East Moors, CARDIFF. 
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20 to 2,000 galls. and up to in. thick. 


TAN KS RECTANGULAR & CIRCULAR. 


Gas and Oil Engine Tanks and Ice Tanks a Speciality. 


REGISTERED TELEGRAPHIC 
ApoREss: 


“TANKS, SHIPLEY.” 


TELEPHONE: No. 35. 


ESTABLISHED 1884, 


LUNE 2 
Send for Price List and Sample Tank. 
STAMPING AND PRESSWORK A SPECIALTY 


W. P. BUTTERFIELD, LD., SHIPLEY, YORKS, ENG. 


ON THE ADMIRALTY AND WAR OFFICE LISTS 


15% More Pull 


than others. That 
| is what the 


PROVIDENCE 
aN Spur Geared 
WINDLASSES 


have. They also handle 
the chains 50% faster 
than other styles. 


AMERICAN ENGINEERING COMPANY 


SUCCESSORS T0 AMERICAN SHIP WINDLASS CO, AND WILLIAMSON BROS. C0. 
MACHINISTS AND FOUNDERS 
PHILADELPHIA, PA. 


15-323 


FLARE 

LIGHTS 

& HAND 
LAMPS. 


The “INCANTO ” 


FLARE LIGHTS AND HAND LAMPS GIVE 
AN EXTREMELY STEADY LIGHT WITHOUT 
SMOKE OR SMELL. 


AUTOMATIC & ABSOLUTELY SAFE UNDER 
ALL CONDITIONS OF SERVICE. 


NEED NO ATTENTION AFTER THEY HAVE 
BEEN RECHARGED AND ARE GHEAPER 
AND MORE RELIABLE THAN OIL FLARES. 


Also Manufacturers of Plants 
FOR OXY-ACETYLENE WELDING. | 


THORN & HODDLE ° 
ACETYLENE Co. Ltd. 


151, VICTORIA STREET, WESTMINSTER. 


GD @ GLED GD © 4 GAD & Gd i 
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ISAAC T. MANN CHARLES S. THORNE THOMAS F. FARRELL ARTHUR J. MacBRIDE GEO. W. WOODRUFF 
President Vice-President General Manager Ass’t Gen’! Manager Treasurer 


POCAHONTAS FUEL COMPANY 


Sales Department of the Pocahontas Consolidated Collieries Company, Incorporated 


Miners, Shippers, Exporters and Bunker Suppliers of 


<ORIGINAL POCAHONTAS” COAL 


Ship from 22 Mines in the Pocahontas Field Ship 4,000,000 tons per annum by all-rail, tidewater and the Great Lakes 


LARGEST PRODUCERS OF SMOKELESS COAL IN THE UNITED STATES 


The average of 43 analyses made by the United States Government of ‘‘ORIGINAL POCAHONTAS” coal, taken from cargoes furnished 
by the Pocahontas Fuel Company, is as follows: 


Fixed Carbon 74.81 per cent 
P. F.C. Volatile Matter 18.88 P.F.C. 


REGISTERED SIGNAL guleher = 3H ORIGINAL POCAHONTAS 


Hampton Roads Moisture . 85 Trade Mark 
Total oe e 
British Thermal Units 15003 


This coal is marketed under the brand of ‘‘Original Pocahontas.” The first shipments of coal from the Pocahontas Field were made from the mines 
of the Pocahontas Consolidated Collieries Company, Incorporated, at Pocahontas, Virginia, in 1882, which mines have since contin- 
uously mined and are now mining the No. 3 vein and are shipping the highest grade of Pocahontas coal. 


LARGEST EXPORTERS OF SEMI-BITUMINOUS COAL IN THE UNITED STATES 
No. 1 BROADWAY, NEW YORK 


BRANCH OFFICES 


NORFOLK, VIRGINIA, 117 MAIN ST. BLUEFIELD, WEST VIRGINIA, POCAHONTAS BLDG. BOSTON, MASS., BOARD OF TRADE BLDG 
CHICAGO, ILLINOIS, FISHER BLDG. CINCINNATI, OHIO, TRACTION BLDG. 


AGENTS AND DISTRIBUTORS IN NEW ENGLAND DIS 
NEW ENGLAND COAL & COKE COMPANY, 111 DEVONSHIRE WMO WING, VARESE ON Wels QELS EASES 
STREET, AND EVERETT DOCK, BOSTON, MASS. SANDUSKY, OHIO, AND TOLEDO, OHIO 


TIDEWATER PIERS: LAMBERT POINT, SEWALLS POINT, NORFOLK; AND NEWPORT NEWS, VIRGINIA 
Tugs Bunkered at City Piers, Norfolk, Virginia 
London Agents: EVANS & REID, Ltd., 101 Leadenhall Street, London, E. C., England 


Agents in Italy: HENRY COE & CLERICI, Piazza S. Matteo 15, Genova 
Latin-American, West Indian and European Coal Consumers Invited to Correspond with 


POCAHONTAS FUEL COMPANY, No. 1 Broadway, New York City, U. S. A. 


Cable Address: ‘‘Pocahontas;’’ Codes: ‘*Watkins’,’’ ‘‘Scott’s 10th,’’ ‘‘A. B. C. 4th and 5th,’’ ‘‘Western Union”’ and ‘‘Lieber’s’’ 
WE CAN SHIP YOU COAL N OW 


DOING THEIR SHARE OF THE WORLD’S WORK 


Unsolicited reports of results obtained from our Excavators with Clam Shell, Orange Peel 


and Scraper Buckets, prove our ratings are ultra conservative. Every machine has a large 
safety factor and is therefor suitable for rushing your work as it is so often necessary. 


The crane shown in 
the illustration is 
owned and operated 
by the Lafourche 
— KY : F Basin Levee Board. 
Aeedegheans ae Se 7 It is fitted with an 

latest and most improved \ | 88 foot boom and 

equipment built by us. — mie 21-2 yard Hayward 
? Orange Peel Bucket. 


The McMyler Interstate Company, of Cleveland, Ohio 


Branch Offices New York London Chicago 


(1-5) 
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BATH IRON Works THREE FLoatine Dry Docks 


LIMITED 12000 tons—8000 tons—3000 tons 
BATH, MAINE Lifting Capacity 


: ; ; Completely Equipped 
Shipbuilders «« Engineers] | Work. ince rd BOWER 
LICENSEE. FOR SHIP REPAIR 


Parsons Marine Turbines , Cateinadceee oraneenneeee 
~Normazd Express Water Tube Boilers Codes: Western Union, A. B.C. 6th EaRIAE and Bentley’s 


SEATTLE CONSTRUCTION & DRY DOCK CO. 


SEATTLE, WASH 


Particular attention given to high speed requirements 


Estimates furnished 


1 aut 10 a i 


On USS. See 
AND USS. JASO 


TURBINE STEAMSHIPS YALE AND HARVARD 


W. & A. FLETCHER CO. 


PARSON’S MARINE TURBINES 
Marine Engines, Boilers and Machinery of all Kinds 


HOBOKEN, N. J. 


Contractors for Vessels Complete. 


RAILWAY and FLOATING 


DRY DOocKS 


Timber and Steel Construction 
Designed and Built for all Classes and Types of Vessels 


THE CRANDALL ENCINEERING CO. 
EAST BOSTON, MASS. 


TIETJEN c® LANG DRY DOCK CO. 


HOBOKEN, N. J. 
Nine Dry Docks: 600, 800, 1,000, 1,200, 1,400, 1,800, 2,000, 6,000, 10,000 Tons 


General Repairs on Wooden and Iron Vessels 
17th STREET @® PARK AVENUE 


Telephone 700 Hoboken HOBOKEN, N. J. | 
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Fire Extinction Fire Protection 
Fumigation and Disinfection 


Without Damage to Vessel or Cargo 


Grimm Sulphur Dioxide Gas Machine also furnishes a clean 
“Bill of Health’—No Rats or other Vermin—No Dangerous 
Chemicals: Used. Used by American Hawaiian, Panama, 
Hamburg-American and others. Send for particulars. 


Fumigating & Fire Extinguishing 
Company of America | 
90 West Sireet New York 


British Agents: Archibald Low & Sons, Ltd., Glasgow 


A MOTOR THAT MOTES”™ 


BRIDGEPORT MOTOR COMPANY ; 
Send for “Motor Facts. BRIDGEPORT, CONN., U.S. A. 


|THE BRIDCEPORT 


| WE SELL ALL BOOKS ON MARINE ENGINEERING NOT OUT OF PRINT | 
N INTERNATIONAL MARINE ENGINEERING 
London: Christopher Street, Finsbury Square, E.C. New York: Whitehall Building, 17 Battery Place 


is the Most Important Part of Your Boat 
The Propeller * vse sesr is None T00 coop 


ADJUSTABLE PITCH and REMOVABLE BLADE PROPELLERS 
WILLIAM T. DONNELLY, 17 Battery Place, New York 


WRITE FOR CATALOGUE 


WE SELL ALL BOOKS ON MARINE ENGINEERING 


NOT OUT OF PRINT 
INTERNATIONAL MARINE ENGINEERING 


LONDON: CHRISTOPHER STREET, FINSBURY SQUARE, E. C. NEW YORK: WHITEHALL BUILDING, 17 BATTERY PLACE 


DOCK IN HAVANA (cuBA 


HEAVY SHIP REPAIRS A SPECIALTY 
STEEL DOCK 5600 TONS CAPACITY 


Only Dry Dock on Atlantic Coast 


SOUTH OF NEWPORT NEWS 


4500 TONS LIFTING CAPACITY 
Two Marine Railways—One 1200 Tons, One 500 Tons 
All kinds of Repairs done with despatch. Constant working force of 300 men 


MERRILL-STEVENS COMPANY, Jacksonville, Fla. 


Newport News Shipbuilding & Dry Dock Co. 


WORKS AT NEWPORT NEWS, VA. (02 Hampton Roads) 


Equipped with three large Basin Dry Docks of the following dimensions: | SHOES are equipped with modern machinery capable of doing 
No. 1 Now2 Now's) the largest work required in ship construction. Tools driven 
Length on Top ........-+-+++++-0-- 610 feet. 827 feet. 558 feet. by electricity and compressed air used in constructing and repair- 
Width on OP ioguupooool SoOuDpOOOO on i aes i aa se) ing vessels. For estimates and further particulars address ¢ 
i OT WOOP 5 o000000000000000 \ - 
Draught of Water over Sill........... 25 “ Sy) 8B WG _A. L.. HOPKINS, President, 233,Broadway, New York 
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We ex QUINCY A. SHAW, PREs. : 
HE OCKWOOD RE Beng ere Builders of the 
ROBT. C. MONTEAGLE 
ENGR R. C. Monteagle 
Patent Piston and Piston 


MANUFACTURING Co. 


(ESTABLISHED 1880) 


pate tre ENGINEERS AND Macuinists | Valve Packing for all 


MACHINERY IRON WORKS AND DOCKS Engines Pumps Com 
9 9 


BUILDERS. OF 
Gi LLOlESIGUMNERNGIREET STEAMSHIPS pressers, Etc. Saves fuel] 


MARINE ENGINES 1 1 
BS SEER eA MARINE, ENG and increases efficiency. 


MACHINE TOOLS 
FOR SHIPYARDS anp 
MARINE ARSENALS 


Merine Engineers and Shipyard Officials furnished on request 
with our book “Ship and Navy Yard Equipments” 


NILES-BEMENT-POND CO. 


111 BROADWAY, NEW YORK 
25 VICTORIA STREET, LONDON 


le THE ONLY e 
ROSS SCHOFIELD 
Propeller Thrust SYSTEM 


FOR HICH SPEED 


FORE RIVER 
Shipbuilding Corporation 


Established 1884. Incorporated 1904. 


Shipbuilders and Engineers 
War and Merchant Vessels 
Curtis Marine Turbines 
Holland Submarine Boats 


Office and Works: QUINCY, MASS., U.S.A. 


For automatically promoting and main- 
taining a positive and rapid longitudinal 
circulation in Scotch Marine Boilers. 
The ROSS SCHOFIELD CIRCU- 
LATOR is in use in many of the 
largest steam-vessels of the world, and 
is installed without drilling, or in any 
way interfering with the boiler. Over 
three million horse-power now in use. 


Bantam Anti-Friction Co. 
BANTAM, CONN. U. 8. A Ross Schofield Company 


WESTERN OFFICE 
525 DIME BANK BUILDING, DETROIT, MICH. 17 Battery Place, New York 


BOSTON ENGINEERING CO T. L. TOMLINSON 


Lee MAKE TH [e BEST | Boston, Mass. San Francisco; Cal. 


28 


When writir g to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 


JANUARY, 1915 INTERNATIONAL MARINE ENGINEERING 


87 Ft. Tug for Poitevent & Favre Lumber Co., Mandeville, La. 


Je. MURRAY WATTS 


Naval Architect and Marine Engineer 
328 CHESTNUT STREET, PHILADELPHIA, PA. 
Specialty: Steam and Oil-Engined Commercial Boats. 


Wheel Problems 

require special E 

attention. p Your’ 2 
Need more be said 


Our catalogs fully illustrate and describe 
thermometers, gauges, and other instruments 


Write to us. 


H. G. used in all kinds of industrial plants. ; 
Write for a catalog and give complete details 
Trout Co. of your requirements so we can quote intel- 


ligently on what you are interested in. 
BUFFALO, N. Y. ja Division 
Taylor Instrument Companies 
Propeller Wheels 843 West Avenue, Rochester, N. Y. 
and Engines Le Sameer acne Regan Aree 
a! There is a Tyeos Thermometer for Every Purpose bi 


PROFESSIONAL CARDS 


COX & STEVENS Marine Refrigeration with the 


Poneuuins enginecs ates Hirchitects. | Carbonic Anhydride System 


VESSELS SURVEYED MARINE INSURANCE 
AGENTS FOR SALE AND CHARTER VESSELS OF ALL, CLASSES 4 6 


15 WILLIAM STREET Telephone 1375 Broad NEW YORK 


WILLIAM T. DONNELLY 
Consulting Engineer and Maval Frcbitect 


17 BATTERY PLACE, NEW YORK 
SESIGNER OF FLOATING DRY DOCKS si1£5£EL anp woop 


PLANS ON HAND FOR DOCKS FROM 1,000 TO 10,000 TONS 
Write for information on Mechanical Lift Dock for Small Vessels 


EDWARD S. HOUGH 


Consulting LEnginecr. Marine Surveyor. 
ENGINE SURVEYOR TO THE BUREAU VERITAS INT. REGISTER 


Hough’s improved hull construction specially suitable for lumber and passenger steamers using 


a KROESCHELL CO, SYSTEM 


Hough’s patent noiseless boiler feed check valves used by leading steamship owners and builder 


16 California Street, 7 zB SAN FRANCISCO, CAL. insures the highest efficiency and eliminates all danger of 
explosion and obnoxious fumes. 


Our marine refrigerating machinery is designed to give 
maximum capacity with minimum weight. 


EF FLYING ’ 

OR use JEFFERY’S MARINE GLUE 
Use our Waterproof Liquid Glue, or No. 7 Black, White or 
Yellow Soft Quality for waterproofing canvas covering of flying 
boats. It not only waterproofs and preserves the canvas but 
| attaches it to the wood, and with a coat of paint once a year 
will last as Jong as the boat. For use in combination with 
calico or canvas between veneer in diagonal planking, and for 
waterproofing muslin for wing surfaces. 

Send for samples, circulars, directions for use, etc. 


L. W. FERDINAND & CO., 201 South St., Boston, Mass, U.S.A. 


<_> 
‘yy ul 


Write for information. 


KROESCHELL BROS. ICE MACHINE CO. 


Main Office: 472 W. Erie St., Chicago, III. 
Eastern Office: 30 Church St., New York, N. Y. 
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BOOKS FOR MARINE ENGINEERS, SHIPBUILDERS 
AND NAVAL ARGHITEGTS 


Sent Postpaid Upon Receipt of Price 


We sell all books on marine subjects not out of print.—The following list is a representative one, but is not intended to be 


complete. 


Many of these books are imported and we do not always have them in stock, but will order them if we are asked to. 


INTERNATIONAL MARINE ENCINEERING, 17 Battery Place, New York 


SIMPLE PROBLEMS IN MARINE ENGINEERING 
DESIGN 
192 pages. 


By J. W. M. and R. M. Sothern. Price $1.00. 


THE MECHANICAL ENGINEER’S POCKET BOOK 
Kent’s Mechanical Engineer’s Pocket Book has been a 
standard work for many years. 146 pages, 218 illustrations. 
By Wm. Kent. Price $5.00. 


PRACTICAL MATHEMATICS FOR YOUNG ENGINEERS 


This book is especially arranged for the use of apprentices 
who intend to become marine engineers. 144 pages. Fully 
illustrated. By F. Hovenden. Price $1.00. 


INDICATOR DIAGRAMS FOR MARINE ENGINEERS 


The author in writing this book has endeavored to make the 
work as complete as possible while avoiding elaborate 
mathematical calculations. 180 pages. Fully illustrated. 


By W. C. McGibbon. Price $3.00. 


PRACTICAL MARINE ENGINEERING—Third Edition 


This book is written for marine engineers and students and 
is devoted exclusively to the practical side of marine en- 
gineering. It is especially intended for operating engineers 
and students of the subject generally—especially for those 
who are preparing for examination for a marine engineer’s 
license for all grades. 794 pages, 450 illustrations. Price 
$5.00. 


MARINE ENGINEERS’ DRAWING BOOK FOR BOARD 
OF TRADE EXAMINATIONS 
The author in writing this book does not intend to publish 
it as a text-book on machine design but only as a guide for 
marine engineers who are preparing themselves for the 
Board of Trade Examination. 128 pages. 51 plates. By 
W.C. McGibbon. Price $2.00. 


MARINE BOILER MANAGEMENT AND CONSTRUC= 
TION 

This book contains a very complete collection of information 
regarding the manufacture and management of marine 
boilers, covering exhaustive investigations of every subject 
under discussion. 405 pages, 463 illustrations. By C. E. 


Strohmeyer. Price $4.00. 


McANDREW’S FLOATING SCHOOL 
The object of this book is to make it possible for a man who 
wants to secure an engineer’s license to obtain the necessary 
information and at the same time enjoy the operation so 
much that he does not realize that he is studying hard. 250 
pages, 37 diagrams. By C. A. McAllister. Price $2.00. 


HANDBOOK TO THE EXAMINATIONS FOR EXTRA= 
FIRST CLASS ENGINEERS 
This work is an attempt to exhibit in some kind of order 
and sequence a few of the many applications of scientific 
principles to mechanical and marine engineering matters. 
The selection has arisen out of the author’s experience in 
assisting candidates preparing for Board of Trade examina- 
tions for extra-first-class engineers. 544 pages. Illustrated. 
By A. N. Somerscales. Price $5.00. 
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POCKETBOOK OF MARINE ENGINEERING RULES 
AND TABLES. 


For the use of marine engineers, naval architects, designers, 
draftsmen, superintendents and others connected with the 
design, construction and care of marine machinery. 12th 
edition. Flexible leather. 713 pages. Illustrated. By 
A. E. Seaton and H. M. Rounthwaite. Price $3.50. 


ELEMENTARY MANUAL OF THE STEAM ENGINE 


This book is written in order to help students of steam 
engineering who lack practical experience, and operating 
engineers who lack theoretical instruction. The manual 
presents the fundamental principles of the use of steam and 
steam engines in an elementary manner. 266 pages, 102 
illustrations. By E. V. Lallier. Price $2.00. 


VERBAL NOTES AND SKETCHES FOR MARINE EN= 
GINEERS 
This book is intended for the use of naval and mercantile 
marine engineers of all grades, students, foreman engineers, 
etc., and is especially compiled for the use of engineers pre- 
paring for examinations. The book contains a vast amount 
of practical information. 676 pages, 545 illustrations. 


By J. W. Sothern. Price $5.00. 


REED’S ENGINEERS’ HAND=BOOK 
This book is written for the purpose of aiding students to 
the Board of Trade examinations for first and second class 
engineers. The book contains 310 elementary questions and 
answers. 800 pages, 402 diagrams and 38 plates. Price 
$5.00. 


TURBINES APPLIED TO MARINE PROPULSION 


The book is intended for practical use and for this reason 
thermodynamics and mathematics are entered into as 
little ads possible. 174 pages. With numerous plates and 
drawings. By S. J. Reed. Price $5.00. 


THE MARINE STEAM TURBINE 
This book consists of a practical description of the Parsons 
marine steam turbine and is intended for the use of students, 
marine engineers, superintendent engineers and_ others. 
338 pages, 108 illustrations. By J. W. Sothern. Price $5.00. 


THE STEAM TURBINE 
The author has aimed in writing this book, to render the 
subject of the steam turbine intelligible to the average 
engineer who has had a fair but not necessarily extensive 
scientific training. 650 pages, numerous _ illustrations. 
By Robert M. Neilson. Price $5.00. 


STEAM TURBINES 

The object of this book is to give in a small volume what 
engineers and students of engineering want to know about 
steam turbines. It is intended that it shall be a manual 
for the practical! engineer who is designing, operating or 
manufacturing steam turbines. In a general way, the 
author has tried to explain briefly some of the more im- 
portant problems about which the steam engineer must 
have some knowledge. 376 pages. Fully illustrated. 
By J. A. Mover. Price $3.50. 
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THE DIESEL ENGINE 


This is a practical treatise on the design and construction 
of the Diesel engine for use of draftsmen, students and others. 
286 pages, 130 illustrations. By G. J. Wells and A. J. 
Wallis-Tayler. Price $3.00. 


DIESEL ENGINES FOR LAND AND MARINE WORK 


The author has endeavored to render this book valuable for 
all those who find it necessary to become acquainted with 
the Diesel engine, and certain elementary matters have 
been included to aid the non-technical reader. 226 pages. 
Numerous illustrations and plates. By A. P. Chalkley. 
Price $3.00. 


THE SPEED AND POWER OF SHIPS—A MANUAL OF 
MARINE PROPULSION 


The theory of the resistance and propulsion of vessels is 
treated in a consistent and connected manner for students, 
and methods, rules and formulas are given which can be 
applied in practice. The contents are based largely on 
model experiments. The book points out the limitations of 
the model experiment method, and the regions where it 
ceases to be a reliable guide. Volume 1-text; 314 pages. 
Volume 2, 15 tables and 227 plates. By D. W. Taylor. 
Price $7.50. 


NAVAL ARCHITECTURE 


The object of this work is to give ina consistent and connected 
form the commonly accepted theory of naval architecture. 
So far as is possible the treatment is simple and direct, 
especially on such subjects as displacement, stability, pro- 
portion and strength. 616 pages. Numerous drawings. 
By Professor C. H. Peabody. Price $7.50. 


MANUAL OF NAVAL ARCHITECTURE 


This is a standard work. It is written in popular language 
and mathematics introduced are as simple as_ possible. 
Details of theoretical investigations are iargely omitted, 
but the general modes of propulsion are sketched and the 
practical deductions fully illustrated and explained. 730 
pages, 175 illustrations. By Sir W. H. White. Price $9.00. 


THE DESIGN AND CONSTRUCTION OF SHIPS 


Vol. I, Calculations and Strength. (Complete in itself.) 
This book is primarily intended for students but it is hoped 
that many who have been students and aim to know their 
daily work and are interested in the problems dealt with 
will find assistance. 418 pages, 36 folding plates and 245 
other illustrations. By John H. Biles. Price $7.50. 


THE DESIGN AND CONSTRUCTION OF SHIPS 


Vol. II, (Complete in itself). The subjects treated in this 
volume are stability, resistance and propulsion oscillation of 
ships. 428 pages, 316 illustrations and 4 folding plates. 
By John H. Biles. Price $7.50. 


THEORETICAL NAVAL ARCHITECTURE 
A treatise on the calculations involved in naval design. 
By S. J. P. Thearle. In two volumes. Volume 1, text. 376 
pages. $1.25; volume 2, plates and tables, $2.25. 


THE NAVAL CONSTRUCTOR 


This handbook has been prepared with the object of supplying 
a ready reference for those engaged in the design, construc- 
tion or maintenance of ships. It gives simply and concisely 
information on most of the points usually dealt with in the 
theory and practice of naval architecture, and, in addition, 
much that is new and original. Third edition. 819 pages. 
Fully illustrated. By George Simpson. Price $5.00. 


PRACTICAL SHIPBUILDING 


This is a treatise on the structural design and building of 
modern steam vessels. There are two volumes; the first 
consisting entirely of text and the second entirely of plates, 
which include details of every part of a ship’s structure, as 
well as general drawings showing the arrangement of princi- 
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pal compartments of ships of various types, the expansion 
of shell plating, and such details as masts and rigging on 
steam and sailing vessels. Text 638 pages, plates 115. By 
A.C. Holms. Price $10.00. 


FIGHTING SHIPS 


This is the standard work on the subject and a new edition 
is issued each year. The main part of the book is given 
over to the tabulation of data regarding the complete naval 
fleets of the world. Photographs of most of the important 
vessels are given, together with diagrams showing the ar- 
rangement of armor and armament. Silhouettes of dif- 
ferent classes of vessels in all navies are given for identifica- 
tion purposes at sea. 505 pages. Fully illustrated. By 
Fred T. Jane. Price $7.50. 


WAR=SHIPS 
This is a text book on the construction, protection, stability, 
turning, etc. of war vessels. An attempt is made to treat 
the subject from the naval officers’ stand point, and certain 
parts of the subject have been treated at length with a 
view of meeting their special requirements. 300 page . 
With numerous diagrams. By E. L. Attwood. Price $3.09. 


PROPELLERS 


The purpose of this book is to present 
venient manner a method of designing 
model experiments and free from the 
retical discussion. 132 pages, 29 illustrations. 
C. H. Peabody. Price $1.25. 


in reliable and con- 
propellers based on 
intricacies of theo- 
By Prof. 


THE SCREW PROPELLER 
The object of this work is to provide a text book containing 
such formation on screw propellers as will enable a draftsman 
to get out the leading dimensions and make complete designs 
of screws suitable for any ship and condition. 255 pages. 
6 plates and 65 other illustrations. By A. E. Seaton. 
Price $4.00. 


MARINE PROPELLERS 
In preparing the fifth edition of this work, in addition to 
material contained in previous editions, some information 
is given as to the latest practice in designing propellers 
for turbine vessels and a chapter has been added on the in- 
fluence of depth of water on resistance. 182 pages. II- 
lustrated. By S. W. Barnaby. Price $4.50. 


THE MARINE STEAM ENGINE 


Considerable attention is given to the care and management 
of marine engines and boilers and it isa complete-and valuable 
treatise on the subject of marine engineering. 502 pages, 
414 illustrations. By R. Sennett and H. J. Oram. Price 
$6.00. 


MANUAL OF MARINE ENGINEERING 


This book enters thoroughly into the design, construction 
and working of marine machinery and is a standard work. 
707 pages, with numerous tables and illustrations. By A. 
E. Seaton. Price $6.00. 


MARINE ENGINE DESIGN 
There is much concerning the design of engines in this book 
which is put in a clearer form than usual. The details of 
construction are shown and there are tables which are most 


convenient to have for ready or quick reference. 172 pages. 
Numerous illustrations. By Edward M. Bragg. Price 
$2.00. 


PRACTICAL DESIGN OF MARINE SINGLE ENDED AND 
DOUBLE ENDED BOILERS 


In recent years steam pressures have steadily increased on 
board ship and it is necessary for the draftsmen or engineers 
engaged in their design to study in detail the construction 
of the large four-furnace high pressure boiler. This book is 
an admirable aid for this purpose. 84 pages, 21 figures, 4 
plates. By John Gray. Price $1.50. 
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“McAndrew’s 
Floating School” 


A STORY FOR ENGINEERS 


It is much easier to read a good story and re- 
member the thousand and one amusing incidents 
than to study a text book. 


The oilers and firemen in this engineering story 
start in at the very beginning. 


All that the law requires them to know to get 
their licenses, either from the Board of Trade or the 
U.S. Steamboat Inspection Service, is included in 
the story, so that readers absorb a great amount 
of practical and necessary information. 


The object of “‘McAndrew’s Floating School’’ is 
to make it possible for a man who wants to secure a 
marine engineer's license to gain the necessary in- 
formation, and enjoy the operation so much that he 
does not realize that he is studying. He only 
realizes that he is reading the best and most amus- 
ing story ever written for engineers. 


The author is Captain C. A. McAllister, En- 
gineer-in-Chief of the Revenue Cutter Service—one 
of the best-known writers on marine engineering 
subjects. Many of our readers will remember Cap- 
tain McAllister’s story for marine engineers called, 


*“The Professor on Shipboard.’’ 


6% x 834, illustrated, 250 pages, including 22 
pages of valuable tables, giving properties of satur- 
ated steam; circumferences of circles; wire and 
sheet metal gauges; squares, cubes, square roots, 
etc.; strengths of materials. 


Price, $2.00 postpaid 
For Sale by 
International Marine Engineering 
i7 Battery Place, New York 
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Titles of the 
Chapters of 


‘“McANDREW’S 
FLOATING 
SCHOOL” 


Chapter I. 
Introducing James Donald McAndrew. 


Chapter II. 
School Opens. 


Chapter III. 
Force, Work and Power. 


Chapter IV. 
Heat, Combustion and the Generation of 
Steam. 


Chapter V. 
Engineering Materials. 


Chapter VI. 
Boilers. 


Chapter VII. 
Roiler Fittings. 


Chapter VIII. 
Forced Draft. 


Chapter IX. 
Engines. 


Chapter X. 
Valves and Valve Gear. 


Chapter XI. 
Engine Fittings. 


Chapter XII. 
Condensers, Air and Circulating Pumps. 


Chapter XIII. 
Feed Water Filters, Pumps and Injectors. 


Chapter XIV. 
Evaporators and Distillers. 


Chapter XV. 
Electricity. 


Chapter XVI. 
Pipes and Valves. 


Chapter XVII. 
Indicators and Horsepower. 


Chapter XVIII. 
Care and Management of Boilers. 


Chapter XIX. 
Care and Management of Engines and 
Auxiliaries. 


Chapter XX. 


Examination Questions and Answers. 


In the final chapters of the story, the class 
is taken out to sea, and continues the lessons 
under actual working conditions, and applies 
practically the knowledge gained theoretically. 
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BUYERS’ DIRECTORY 


ACCESSORIES, BOAT—See BOAT ACCESSORIES. 


ACCUMULATORS, HYDRAULIC. 
Niles-Bement-Pond Co., New York. 


AIR AND CIRCULATING PUMPS (Combined). 
Davidson, M. T., Co., New York. _ 
Westinghouse Machine Co., East Pittsburgh, Pa. 


AIR COMPRESSORS. } 
Independent Pneumatic Tool Co., Chicago and New York. 
Norwalk Iron Works, South Norwalk, Conn. 


AIR COOLERS. : 
Schutte & K6rting Co., Philadelphia, Pa. 


AIR COUPLINGS. 
Independent Pneumatic Tool Co., Chicago and New York. 
National Tube Co., Pittsburg, Pa. 

AIR DRILLS. 
Independent Pneumatic Tool Co., Chicago and New York. 
Norwalk Iron Works, South Norwalk, Conn. 

AIR HAMMERS—See PNEUMATIC TOOLS. 


AIR HOISTS. ; 
Independent Pneumatic Tool Co., Chicago and New York. 


AIR HOSE. 
Independent Pneumatic Tool Co.. Chicago and New York. 


Johns-Manville Co., H. W., New York. 


AIR MOTORS. 
Independent Pneumatic Tool Co., Chicago and New York. 


AIR PUMPS. 
Alberger Pump and Condenser Co., New York. 
Davidson, M. T., Co., New York. 
Westinghouse Machine Co., East Pittsburgh, Pa. 


ALARMS—See WATER GAUGES AND ALARMS. 


ALCOHOL ENGINES. 
Standard Motor Construction Co., Jersey City, N. J. 


ALUMINUM CASTINGS. 
Lunkenheimer Co., Cincinnati, Ohio. 


AMMETERS—See ELECTRICAL INSTRUMENTS. 


AMMONIA PACKING. 
Ferdinand, L. W.. & Co.. Boston. Mass. 
Johns-Manville Co., H. W., New York. 


ANCHORS. 
American Engineering Co., Philadelphia, Pa. 
Baldt Anchor Co., Chester, Pa. 


ANCHOR TRIPPERS. 
American Engineering Co., Philadelphia, Pa. 


ANTI-FRICTION METAL. 
Hyde Windlass Co., Bath, Maine. 


ANTI-RUST COATINGS. 
Ferdinand, L. W., & Co.. Boston, Mass. 
Johns-Manville Co., H. W., New York. 


APPARATUS (MARINE GLUE MELTING). 
Ferdinand, L. W., & Co., Boston, Mass. 


ASBESTOS—See NON-CONDUCTING COVERING: also see PACKING, 
ASBESTOS, AND SHEATHING—ASBESTOS. 


ASBESTOS PACKING—See PACKING, ASBESTOS. 


ASH HOISTS. 
American Engineering Co., Philadelphia, Pa. 
Davidson, M. T., Co., New York. 
Hyde Windlass Co., Bath, Maine. 


ATTORNEYS—PATENT. 
Decker, Delbert H., Millerton, N. Y. 


AUTOMATIC INJECTORS. 
Lunkenheimer Co., Cincinnati, Ohio. 


AUTOMATIC TOWING MACHINES—See TOWING MACHINES. 
AUTOMATIC WATER GAUGES—See WATER GAUGES. 
BABBIT’£ METAL—See ANTI-FRICTION METAL. 

BALL BEARINGS—See THRUST BEARINGS. 

BARGES—See SHIPBUILDERS. 


BATH TUBS—ENAMELED IRON, PORCELAIN. 
Sands, A. B., & Son Co., New York. a 


BEARINGS—See ANTI-FRICTION METAL; also THRUST BEARINGS 


BELTING—Also see RUBBER BELTING. 
New York Belting & Packing Co., New York. 


BENCH TOOLS. 
Starrett, L. S., Co., Athol, Mass. 
Williams & Co., J. H., Brooklyn, N. Y. 


BENDING MACHINES, KEEL PLATE OR GARBOARD. 
Niles-Bement-Pond Co., New York. 


BENDING ROLLS—See ROLLS. 
BITTS. 


American Engineering Co., Philadelphia, Pa. 
Hyde Windlass Co., Bath. Maine. 
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PLATE S-52 


“SANDS” 
SANITARY FIXTURES 


The ‘‘Celt’’? Syphon Jet 
Water Closet, heavy Vitro 
Adamant oval bowl, N. P. com- 
position ‘‘Utilis’’ flush valve 
with lever handle, controlling 
valve for 14-inch iron pipe 
connections, oak seat and 
cover, heavy N. P. brass post 
hinges. Brass deck plate, rub- 
ber gasket, bolts and nuts $46.00 

If with mahogany seat and 
cover, add 2.00 

For use above water line only. 

The valve can be supplied with 
inlet at the side, instead of at the 
back as illustrated. 


Send for New Catalog “KE” illustrating complete line 


A.B. Sands & Son Co. 


Manufacturers Marine Plumbing Specialties 


22-24 Vesey St. New York 


Thoueande of Dollars Are 


Saved by Using 
THERMIT 


Rudderposts, stemframes and other sections can be welded with Thermit in 
a few days, thus returning your vessel to service quickly, saving thousands of 
dollars in dry dock charges alone. We have made a great many repairs to 
vessels of the Great Lakes, Coasts and Western Rivers. Full details are givenin 
our new Marine Pamphlet 3425. Shall we send it ? 


Goldschmidt Thermit Co. 


90 West Street, New York City 


7300 So. Chicago Ave., Chicago 329-333 Folsom St. San Francisco 
103 Richmond St., W. Toronto, Canada 


NICHOLSON FILES 


THE BEST FILES MADE 


The best—yes! and here’s why: 


Finest equipped file factory in the world; exclusive 
methods; highest grade materials; intimate knowledge of 
file users’ requirements gained by 50 years’ experience de- 
voted exclusively to file making; world-wide sales. 


NICHOLSON FILES 


CANNOT BE EQUALLED 


Every “Nicholson” file is rigidly examined for shape, 
cutting qualities, soundness, and temper before it is wrapped 
in‘our anti-rust paper, boxed and sealed. 


These rigid examinations guarantee to the purchaser of 
this Company’s files a uniformly high efficiency not possible 
by any other system. 


Most every dealer can supply you with “Nicholson” 
brand files. Never sold under any other name. Boxes so 
plainly labeled you cannot make a mistake. 


Find the “Nicholson” dealer in your town. 
He is a good man to know. 


NICHOLSON FILE CO. 
PROVIDENCE, R. I., U.S.A. 


"To have the file truly and firmly 
handled is the first step in point of econ- 
omy as well as in the production of good 
work.” 


ble hints to file users 
LE FILOSOPHY." 


(ONE of 
told tn our 


A copy sent FREE on request 


MOL S 
Se Y 
U.S.A. 


(TRACE. MARK) 
THE MARK OF TRADE 
THAT MEANS BEST GRADE 


ail 
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BLOWERS. 
American Blower Co., Detroit, Mich. 
De Laval Steam Turbine Co., Trenton, N. J. 
General Electric Co., Schenectady, N. Y. 
Sturtevant Co., B. F., Hyde Park, Mass. 
Terry Steam Turbine Co.. Hartford, Conn. 
Westinghouse Machine Co., East Pittsburgh, Pa. 


BLOW-OFF VALVES—See VALVES. 
BLOWERS, SOOT—See SOOT BLOWERS. 


Electric Wharf Crane | | :*23:¢25:08 «6. sss: se 


Johns-Manville Co., H. W., New York. 
Welin Marine Equipment Co., Long Island City, N. Y. 


Reduces Handling Costs---Saves Time BOAT BUILDERS—See LAUNCHES AND YACHTS—Also see PRO- 
FESSIONAL CARDS. 


BOAT DAVITS—See DAVITS. 
BOATS—See LIFE BOATS; also LAUNCHES AND YACHTS. 


BOAT FITTINGS. 
Ferdinand, L. W., & Co., Boston, Mass. 
Welin Marine Equipment Co., Long Island City, N. Y. 


BOILERS—Also see ENGINE BUILDERS—also SHIP BUILDERS. 
Almy Water Tube Boiler Co., Providence, R. I. 
Babcock & Wilcox Co., New York. 
Rath Tron Works, Bath, Maine. 
Gas Engine & Power Co., and Chas. L. Seabury & Co., Consol., Mor- 
ris Heights, N. Y. 
Griscom-Russell Co., New York. 
Hyde Windlass Co., Bath, Maine. 
Kingsford Foundry & Machine Works, Oswego, N. Y. 
Talbot Boiler Co., New York. 
Ward, Chas., Engineering Works, Charleston, W. Va. 


BOILER CIRCULATORS. 
Eckliff Automatic Boiler Circulator Co., Detroit, Mich. 
Ross Schofield Co., New York. 
Schutte & KGrting Co., Philadelphia, Pa. 


BOILER COMPOUNDS. 
Johns-Manville, H. W., Co., New York. 


BOILER COVERING—See NON-CONDUCTING COVERING. 
BOILER FEEDERS—See FEED-WATER REGULATORS. 
BOILER-FLUE AND TUBE CLEANERS. 


Griscom-Russell Co., New York. 
Independent Pneumatic Tool Co., Chicago and New York. 


BOILER FLUE AND TUBE CUTTERS. t 
Diamond Power Specialty Co., Detroit, Mich. 
Griscom-Russell Co.. New York. ) 
Independent Pneumatic Tool Co., Chicago and New York. 


BOILER GRAPHITE. y 
Dixon, Joseph, Crucible Co., Jersey City, N. J. 


BOILER AND PIPE COVERINGS—See NON-CONDUCTING COVER- 
ING. 


The Shaw Electric Wharf Crane travels 
along the roof of the pier shed and offers BOILER NOZZLES, WELDED STEEL. 


no obstruction on the deck area. Continental Iron Works, The, Brooklyn, N. Y. 
BOILER ROOM FITTINGS. 


Freight is delivered to and taken from American Blower Co., Detroit, Mich. 
the inside of the pier shed eliminating JOO) VIN oe ae 
octane eae Lea LD) Neuen 
The crane transfers the freight between panel Wan Con Cena ‘Ohio. 
the hatch and the pier in a straight line, Be en ee aaa, Ohio. 
which is obviously the most direct BOILER STAYBOLTS—See STAYBOLTS. 
route. 


BOILER, STEAM RW AUER DRUMS: ee 
On account of the straight line hoist and Continental Iron Works, e, Brooklyn, N. Y. 


i i BOILER TUBES. 
eon aa high speeds are ST UNSER chee Gon Pittsburg iba 
practicable. BOILER TUBE CUTTERS—See BOILER FLUE AND TUBE CUTTERS. 
Exposure of freight to the weather is BOILER TUBE RETARDERS. 


Griscom-Russell Co., New York. 


BOLTS AND NUTS. ; 
National Tube Co., Pittsburgh, Pa. 


BORING BARS—See CYLINDER BORING BARS. 


BORING MACHINES—METAL WORKING. 
Niles-Bement-Pond Co., New York. 


BORING MACHINES—WOOD. : 
Independent Pneumatic Tool Co., Chicago and New York. 


Manning, Maxwell & Moore, Inc. BORING AND TURNING MILLS. 


Niles-Bement-Pond Co., New York. 


reduced to the absolute minimum. 


Breakage is practically eliminated due 
to the perfect control of all motions by the 
one operator in the cab. 


Shaw Electric Crane Co., Dept. BRASS CASTINGS. 
Castcnt ee ge ae perk: 
W Hyd i ss Co., Bath, Maine. 
119 ‘ 40th Street, New York RN ea neues Co., Cincinnati, Ohio. 


Williams Valve Co., D. T., Cincinnati, Ohio. 


BRANCH SALES OFFICES: 
BRASS FITTINGS. 


Chicago, III. Boston, Mass. Philadelphia, Pa. Ashton Valve Co., Boston, Mass. _ 
Cincinnati, Ohio Buffalo, N. Y. Pittsburgh, Pa. Lunkenheimer Co., Cincinnati, Ohio. 
Cleveland, Ohio Milwaukee, Wis. St. Louis, Mo. National Tube Co., Pittsburgh, Pa. 
Detroit, Mich. New Haven, Conn. San Francisco, Cal. Powell Co., Wm., Cincinnati, Ohio. 


Star Brass Mfg. Co., Boston, Mass. _ : 
Williams Valve Co., D. T., Cincinnati, Ohio. 
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BRAZING MATERIALS. p 
Smooth-On Mfg. Co., Jersey City, N. J. 


BRIDGE CONTROL. 
Westinghouse Machine Co., East Pittsburgh, Pa. 


BRIDGE WALLS—See FURNACE BRIDGE WALLS. 


BRONZE. 
Lunkenheimer Co., Cincinnati, Ohio. é 
Phosphor-Bronze Smelting Co., Philadelphia, Pa. 


Albany Grease 


ALL LUBRICANT—NO WASTE 


Williams Valve Co., D. T., Cincinnati, Ohio. Is a great friction reducer, shown time and again in 
BRONZE CASTINGS—See CASTINGS, BRONZE. : actual service. It is made of pure, natural lubricating 
Be 2a 7% material. TRY ALBANY GREASE AT OUR EX- 
BUC Chad, A,B, @ San Ga, Now Vode : PENSE. A liberal quantity, an Albany Grease Cup 


and our book on Friction will be sent you without 


BUOYS, LIGHT—See LIGHT BUOYS. charge for trial. Write now. 


BUOYS, RING. M 
Ferdinand, L. W., & Co., Boston, Mass. ie Your dealer sells Albany Grease— 


if not, order direct. 
BURNERS, FUEL OIL—See FUEL OIL BURNERS. 


BUSHINGS. ALBANY LUBRICATING CO. 


Graphite Lubricating Co., Bound Brook, N. j. . : 708-10 Washington St., New York 
National Tube Co., Pittsburg, Pa. ® 


BUTTERFLY VALVES—See VALVES. 

BY-PASS VALVES—See VALVES. 

CABLES—See CHAIN; also ROPE. 

CABLEWAYS—See MARINE CABLEWAYS. 

CALORIMETERS—SEPARATING, THROTTLING, COAL. 
Schutte & KG6rting Co., Philadelphia, Pa. 


CANOE GLUE, =e } aa 
Ferdinand, L. W., & Co., Boston, Mass. 


CAPSTANS—STEAM—ELECTRIC—HAND. 66 M 99 r P S 
American Engineering ‘Co., Philadelphia, Pa. 
Hyde Windlass Co., Bath, Maine. 


CARBONIC ICE MACHINES. Give Satisfaction for They Cut Clean 

; Kroeschell Bros. Ice Machine Co., Chicago, II. lireade WccuratentouSice 

CAR DUMPERS. é 
McMyler-Interstate Co., The, Cleveland, Ohio. t 

CASTINGS—BRONZE—Also see STEEL CASTINGS. Made in a Great Variety of Styles. 


Griscom-Russell Co., New York. 
Hyde Windlass Co., Bath, Maine. 


Lunkenh Co., Ci ti, Ohi . ° & . C 
BioastorHigoes Geely Co, Plladeloha, Px Morse Twist Drill & Machine Co. 

Williams Valve Co., D. T., Cincinnati, Ohio. NEW BEDFORD, MASS. 
CEMENT-ASBESTOS. 


Johns-Manville, H. W., Co., New York. 


CEMENT-LINOLEUM. 
Ferdinand, L. W., & Co., Boston, Mass. 


CENTRIFUGAL PUMPS—See PUMPS. 
GHEY HONSAS. We use HEMP ROPE exclusively 

Brown Hoisting Machinery Co., Cleveland, Ohio. 
CHAIN PIPE WRENCHES—See WRENCHES. in the manufacture of our 


CHAIN STOPPERS. 
American Engineering Co., betel phic: Pa. 


CHANDLERY SES 
Ferdinand, L. & Co., Boston, Mass. 
Griscom Wassil < Co., New Yor 


CHECK VALVES—See VALVES 
CHRONOMETERS—See CLOCKS 


- b York. 
American Engineering Co., Philadelphia, Pa. 
Morse Twist Drill & Machine Co., New Bedford, Mass. j 
CIRCULATING PUMPS—See PUMPS. 


CHOCKS 
CHUCKS. 


CIRCULATORS—See BOILER CIRCULATORS. 
CLAM SHELL BUCKETS—See DREDGING MACHINERY. 
CLASSIFICATION ASSOCIATION. 


It spins a thread of greater length. 
American Bureau of Shipping, New York. It drives better. 


CLOCKS. 
Ashton Valve Co., Boston. Mass. 


It is more economical. 
hee SEED Mbt Cay Wasi, Miers, It lasts longer than other Oakum on 
Pocahontas Fuel Co., New York. the market. 


COAL HANDLING MACHINERY. 
Brown Hoisting Machinery Co., Cleveland, Ohio. 


Lidgerwood Mfg. Co., New York. ° 
TTC OIG C OMT You can demonstrate these facts by a trial. 
McMyler-Interstate Co., The, Cleveland, Ohio. 


COATINGS, ANTI-RUST—See ANTI-RUST COATINGS. 
COCKS—See GAUGE COCKS. 
COLLECTORS—PNEUMATIC. 


Sturtevant Co., B. F., Hyde Park, Mass. W. oO. Davey &s Sons 


ELON Hee one 
unkenheimer Co incinnati, i 

SET aS ae eee ae 170 Laidlaw Ave. Jersey City, N. J. 
COMPOUNDS—See BOILER COMPOUNDS. 


WRITE FOR PRICES 
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ROLLER-BEARING 
PISTON AIR 
DRILLS 


Are the latest Pneumatic Drill 
Production. If you want the 
most efficient and up-to-date 
equipment, order the Thor 
drills and hammers. Sent on 
30 days’ trial. Write nearest 
biganich ihonercicularsand 
information. 

INDEPENDENT PNEUMATIC TOOL CO. 


Chicago New York Pittsburgh Atlanta San Francisco Montreal 


; FIRE FIGHTERS MUSTBE FIT 
This rule applies to man and 
equipment alike, for life and 
property depend on quick 
work at fires. 


: EUREKA FIRE HOSE is recognized 
as \ “‘The Dependable Hose.’’ It lasts longer than 
ordi nary kinds and is always responsive to the 
dem and made upon it. 

We manufacture Eureka Fire Hose in all sizes for 
ever y possible duty and are always prepared to make 
qui ck delivery. 


Eur eka Fire Hose Mfg. Co., New York 


EUREKA FIRE HOSE 


Capt. Eben Low’s 79 ton freighter, originally 80 H. P. Steam 
now 125 H. P. STANDARD 


$320.00 A WEEK INCREASED PROFITS 


Carries 40 tons more. 
Revenue per ton, $2.00. 
Trips made, 4 a week. 
Additional revenue, $320.00 per week. 
And besides, boat makes 2 miles more per hour. 
Saves 6 cents per mile in fuel. 
Saves $150.00 a month from discharged firemen. 
Capt. Low’s figures bring up a number of points which must be 
figured in every small work boat. Write for further facts on 


THE STANDARD ENGINE AND THE STANDARD OIL ENGINE 
Back of the STANDARD Guarantee is the 


STANDARD MOTOR CONSTRUCTION COMPANY 
120 PINE STREET, JERSEY CITY, N. J. 


Machine 
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CONDENSERS. 
Alberger Pump and Condenser Co., New York. 
American Engineering Co., Philadelphia. Pa. 
Davidson, M. T., Co., New York. 
Gas Engine & Power Co., and Chas. L. Seabury & Co., Consol., Mor- 
ris Heights, N. Y. 
Griscom-Russell Co., New York. 
Schutte & K6rting Co., Philadelphia, Pa. 
Westinghouse Machine Co., East Pittsburgh, Pa. 


CONE en ENGINEERS—See ENGINEERS—Also PROFESSIONAL 


CONVEYING MACHINERY. 

Brown Hoisting Machinery Co., Cleveland, Ohio. 

Lidgerwood Mfg. Co., New York. 

Link-Belt Co., Chicago, Ill. 

McMyler-Interstate Co., The, Cleveland, Ohio. 

Otis Elevator Co., New York, 

Sturtevant Co., B. F., Hyde Park, Mass. 
COOLERS, AIR—See AIR COOLERS. 

COOLERS FOR OIL. 

Schutte & K6rting Co., Philadelphia, Pa. 
COPPER—See BRASS AND COPPER. 
CORDAGE—Also see ROPE and WIRE ROPE—Alse TWINE. 

Columbian Rope Co.,-Auburn, N. Y. 

Durable Wire Rope Co., Boston, Mass. 

Griscom-Russell Co., New York. 

Waterbury Co., New York. 

Whitlock Cordage Co., New York. 


CORK CEMENT, FENDERS, JACKETS, RINGS. 
Ferdinand, L. W., & Co.. Boston. Mass. 
Johns-Manville Co., H. W., New York. 


CORRUGATED FURNACES. 
Continental Iron Works, The, Brooklyn, N, Y. 


COTTON DUCK—See DUCK. 

COTTON RUBBER-LINED HOSE—See HOSE. 
COUNTERS—See REVOLUTION COUNTERS. 

COVERING, STEAM—See NON-CONDUCTING COVERING. 


CRANES. 
American Engineering Co., Philadelphia, Pa. 
Brown Hoisting Machinery Co., Cleveland, Ohio. 
McMyler-Interstate Co., The, Cleveland, Ohio. 
Niles-Kement-Pond Co., New York. 
Welin Marine Equipment Co., Long Island City, N. Y. 
CRANK SHAFTS—See FORGINGS. 


CUTTERS. 

Morse Twist Drill & Machine Co., New Bedford, Mass. 
CYLINDER BORING BARS. 

Niles-Bement-Pond Co., New York. 
CYLINDER RELIEF VALVES—See VALVES. 


CYLINDERS FOR COMPRESSED AIR, GAS, ETC. 
Continental Iron Works, The, Brooklyn, N. Y. 
National Tube Co., Pittsburg, Pa. 


DAVITS. a 
Welin Marine Equipment Co., Long Island City, N. Y. 

DECK HOISTS—See HOISTING ENGINES. 

DECK PLATES. 
Sands, A. B., & Son Co., New York. 

DECK PUMPS—See PUMPS. 


DIAPHRAGM PUMPS—SEE PUMPS. 
Hyde Windlass Co., Bath, Maine, 
DIES. 
Morse Twist Drill & Machine Co., New Bedford, Mass. 


DIESEL ENGINES. 
Werkspoor, Amsterdam, Holland. 


DIRECT-CONNECTED SETS—SEE ELECTRICAL PLANTS. 
DIRECTION AND REVOLUTION INDICATORS. 


Johns-Manville Co., H. W., New York. 
McNab Co., The, Bridgeport, Conn. 


DISENGAGING GEARS. 
Welin Marine Equipment Co., Long Island City, N. Y. 


DISTILLERS—SEE EVAPORATORS. 


DIVING APPARATUS. 
Morse, Andrew J., & Son, 1nc., Boston, Mass. 
Schrader’s Son, Inc. A., Brooklyn, N 


DRAFT, MECHANICAL—SEE MECHANICAL DRAFT. 
DRAFT GAUGES. 
McNab Co., The, Bridgeport, Conn. 


DRAFTING INSTRUMENTS, 
Starrett, L. S., Co., Athol, Mass. 


DRAIN VALVES—SEE VALVES. 


DRAWING MATERIALS.. 
Starrett, L. S., Co., Athol, Mass. 


DREDGING MACHINERY. 
Alberger Pump and Condenser Co., New York. 
American Engineering Co., Philadelphia, Pa. 


DRILLING MACHINES, VERTICAL, HORIZONTAL AND RADIAL 
Niles-Bement-Pond Co., New York. 


DRILLS. 
Morse Twist Drill & Machine Co., New Bedford, Mass. 


DRILLS, ELECTRIC—SEE ELECTRIC DRILLS. 
DRILLS, PNEUMATIC—SEE PNEUMATIC TOOLS—ALSO AIR 
DRILLS 


DRILLS, PORTABLE—SEE PORTABLE DRILLS. 
DROP FORGINGS—EYE BOLTS, HOOKS, ROPE SOCKETS 
WRENCHES, ETC. 
Williams & Co., J. H., Brooklyn, N. Y. 


DROP HAMMERS. 
Niles-Bement-Pond Co., New York. 
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DRY DOCKS AND MARINE RAILWAYS. 
Krajewski-Pesant Corporation, Havana, Cuba. 
Merrill-Stevens Co., Jacksonville, Fla. 
Newport News Shipbuilding & Dry Dock Co., Newport News, Va. 
Tietjen & Lang Dry Dock Co., Hoboken, N. J. 


DRY—DOCKS—MARINE RAILWAY—MANUFACTURER. 
Crandall Engineering Co., The, East Boston, Mass. 


DRYING APPARATUS. 
American Blower Co., Detroit, Mich. 
Sturtevant Co., B. F., Hyde Park, Mass. 


DYNAMOS—SEE ELECTRIC PLANTS; ALSO STEAM TURBINE 
DYNAMOS. 


ECONOMIZERS, FUEL—SEE FUEL ECONOMIZERS. 


EJECTORS. 
Lunkenheimer Co., Cincinnati, Ohio. 
Schutte & K6rting Co., Philadelphia, Pa. 


ELECTRIC DRILLS. 
General Electric Co., Schenectady, N. Y. 
Independent Pneumatic Tool Co., Chicago and New York. 


ELECTRIC FREIGHT TRUCKS—See FREIGHT-HANDLING 
EQUIPMENT 


ELECTRIC HEATERS. 
General Electric Co., Schenectady, N. Y. 
Johns-Manville Co., H. W., New York. 
Simplex Electric Heating Co., Cambridgeport, Mass. 


ELECTRIC HOISTS. 
American Engineering Co., Philadelphia, Pa. 
Brown Hoisting Machinery Co., Cleveland, Ohio. 
Genera! Electric Co., Schenectady, N. Y 
Hyde Windlass Co., Bath, Maine. 
Lidgerwood Mfg. Co., New York. 
Niles-Bement-Pond Co., New York. 


ELECTRIC LIGHTS. 
General Electric Co.. Schenectady, N. Y. 
Johns-Manville Co., H. W., New York. 
ELECTRIC PLANTS. n 
Gas Engine & Power Co., and Chas. L. Seabury & Co., Consol., 
Morris Heights, N. Y. 
General Electric Co., Schenectady, N. Y. 
Sturtevant Co., B. F., Hyde Park, Mass. 
Terry Steam Turbine Co., Hartford, Conn. 
Westinghouse Machine Co., East Pittsburgh, Pa. 


Due FITTINGS AND SUPPLIES—ALSO SEE ELECTRIC 
General Electric Co., Schenectady, N. Y. 
Griscom-Russell Co., New York. 
Johns-Manville Co., H. W., New York. 


ELECTRICAL INSTRUMENTS. 
General Electric Co., Schenectady. N. Y. 
Weston Electrical Instrument Co., Waverly Park, Newark, N. J. 
ELEVATORS, FREIGHT—See FREIGHT ELEVATORS, alse IN 
CLINED ELEVATORS. 


ENGINE PACKING—See PACKING. 
ENGINE-ROOM SUPPLIES—See STEAM SPECIALTIES. 


ENGINEERS, CONSULTING AND CONTRACTORS. 
American Engineering Co., Philadelphia, Pa. 
Donnelly. W. T., New York. 

Griscom-Russell Co.. New York. 
Hough, Edward S., San Francisco, Cal. 
Watts, J. Murray, Philadelphia, Pa. 

ENGINES FOR _AUXILIARIES. 

Alberger Pump and Condenser Co., New York. 

American Blower Co., Detroit, Mich. 

American Engineering Co., Philadelphia, Pa. 

Bolinders Company, New York. 

De Laval Steam urbine Co., frenton, N. J. 

Gas Engine & Power Co., and Chas. L. Seabury & Co., Consol., Mor- 
tis Heights, N. Y. 

Hyde Windlass Co., Bath. Maine. 

Marine Iron Works, Chicago, [ll]. 

Sturtevant Co., B. F.. Hyde Park, Mass. 

Terry Steam Turbine Co.. Hartford, Conn. 

Westinghouse Machine Co., East Pittsburgh, Pa. 


ENGINES, GASOLINE—See GASOLINE ENGINES. 
ENGINES, HOISTING—See HOISTING ENGINES. 
ENGINES, KEROSENE—See KEROSENE ENGINES. 


ENGINES, OIL. 

Bolinders Company, New York. 

Gas Engine & Power Co., and Chas. L. Seabury & Co., Consol., Mor- 

ris Heights, N. Y. 

Standard Motor Construction Co., Jersey City, N. J. 

Werkspoor, Amsterdam, Holland. 

Wolverine Motor Works, Bridgeport, Conn. 
ENGINES—PROPELLING. 

Rath Iron Works, Bath, Maine. 

Bolinders Company, New York. 

Galusha & Co., A. L., Boston, Mass. 

Gas Engine & Power Co., and Chas. L. Seabury & Co., Consol., Mor- 

ris Heights, N. Y. 

Kingsfora Foundry & Machine Works, Oswego N. Y. 

Marine Iron Works, Chicago, IIl. 

Parsons Marine Steam Turbine Co., New York. 

Sheriffs Mfg. Co.. Milwaukee, Wis. 

Standard Motor Construction Co., Jersey City, N. J. 

Trout, H. G., Co., Buffalo, N. ¥. 

Ward, Chas., Engineering Works, Charleston, W. Va. 

Werkspoor, Amsterdam, Holland. 

Wolverine Motor Works, Bridgeport, Conn. 
ENGINES—PUMPING. 

Alberger Pump and Condenser Co., New York. 

Davidson, M. T., Co., New York. 

Griscom-Russell Co., New York. 

Kingsford Foundry & Machine Works, Oswego, N. Y. 

Sturtevant Co., B. F., Hyde Park, Mass. 

Terry Steam Turbine Co., Hartford, Conn. 


ATTENTION 


is directed to 


NON-INFLAMMABLE 
NEVASPLIT 


For Wainscoting, Deck 
Panels, Bulkheads, 
Door Panels and 
Sheathing Generally 


A Valuable Fire Retardant 
Water Resistant 
Non-Corrosive 

Extremely Light 

Strong and Rigid 


Get Weights, Prices 
and Samples. You will 
find them interesting 


KEYES 
PRODUCTS CO. 


71 West 23rd Street 
NEW YORK, N. Y. 
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72 in. Steel Plate Fan—Both for same duty—36 in. “Sirocco” Fan 


Multi-blade Fans for Forced Draft 


Save money because they save power 
They save power because their design is 
-such as to make use of every bit of energy 
consumed — with least possible waste 


An investigation will show many success- 
ful installations. Catalogue No. 34315 


AMERICAN BLOWER (COMPANY 


DETROIT. MICHIGAN U SA. 


Canadian Sirocco Co., Limited, Windsor, Ont., Manufacturer for Canada 


Tne ALLEN DENSE-AIR 


ICE MACHINE 


contains no chemicals, only 
air at easy pressure (65 
lbs.),in pipes. It is placed 
in the engine room and 
attended by the regular 
engineers, while meat room 
and ice-making box and 
galley and pantry refrig- 
erators are at their usual 
places. 


Steam Yachts 


Electra, Nourmahal, May, 
Josephine, Virginia, 
a. Thespia, Dorothea, Felicia, 
} Aloha, Attaquin, Nydia, 
Alcedo, Enterprise. Alvena, 
Margaret, Kenawha, Pan- 
tooset, Rheclair, Aztec, Lorena. Constant, Riviera, 
Czarina, Rambler, Apache, Dreamer, Emrose, Sultana, 
Visitor II. 


More than 250 are in active service on U. S. and foreign men-of- 
war, steam yachts and merchant steamers in the tropics. 


H. B. ROELKER 


41 Maiden Lane, New York 


38 


ENGINE-ROOM CLOCKS—See CLOCKS. 


ESCALATORS. 
Otis Elevator Co., New York. 


EVAPORATORS. 
Alberger Pump and Condenser Co., New York. 
American Engineering Co., Philadelphia, Pa. 
Davidson, M. T., Co., New York. 
Griscom-Russell Co., New York. 
Schutte & KG6rting Co., Philadelphia, Pa. 
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EXCESS PUMP GOVERNORS—See PUMP GOVERNORS. 


EXHAUST FANS—See BLOWERS. 


EXHAUST HEADS. 
Sturtevant Co.. B. F., Hyde Park, Mass. 


EXPANDERS—See BOILER FLUE AND TUBE EXPANDERS, 


EXPANSION JOINTS. 
Alberger Pump and Condenser Co., New York. 
Griscom-Russell Co., New York. 
Lunkenheimer Co., Cincinnati, Ohio. 
National Tube Co., Pittsburg, Pa. 


FANS—See BLOWERS. 
FEED CHECK VALVES—See VALVES. 


FEED-WATER HEATERS AND PURIFIERS. 
Alberger Pump and Condenser Co., New Yortl:. 
American Engineering Co., Philadelphia, Pa. 
Griscom-Russell Co., New York. 

Schutte & K6rting Co., Philadelphia, Pa. 


FEED-WATER REGULATORS. 
Alberger Pump and Condenser Co., iwew York. 
Jerguson Gage & Valve Co., Boston, Mass. 


FERRY BOAT LAMPS—See LAMPS. 


FILES. 
Nicholson File Co., Providence, R. I. 


FILTERS. 
Griscom-Russell Co., New York. 
Schutte & K6rting Co., Philadelphia, Pa. 


FIRE DEPARTMENT SUPPLIES. 
Aero Fire Alarm Co., New York. 


Fumigating & Fire Extinguishing Co. of America, New York. 


Morse, Andrew J., & Son, Inc., Boston, Mass. 


FIRE EXTINGUISHERS. 
Aero Fire Alarm Co., New York. 


Fumigating & Fire Extinguishing Co. of America, New York. 


Johns-Manville Co., H. W., New York. 
Morse, Andrew J., & Son, lnc., Boston, Mass. 


FIRE HOSE—See HOSE. 


FIREPROOF CONSTRUCTION. 
Tohns-Manville, H. W.. Co.. New York. 
Keyes Products Co., New York, 


FIREPROOF LUMBER—See LUMBER, FIREPROOF. 
FIRE PUMPS—See PUMPS. 


FLANGES. 
Dart, E. M., Mfg. Co., Providence, R. I. 
Lunkenheimer Co., Cincinnati, Ohio. 
National Tube Co., Pittsburg, Pa. 
Williams Valve Co., D, T., Cincinnati, Ohio. 
FLANGING PRESSES. 
Niles-Bement-Pond Co., New York. 


FLOATING DRY DOCKS—See DRY DOCKS. 
FLUE CLEANERS—See BOILER FLUE CLEANERS. 


FLUE CUTTERS—See BOILER FLUE AND TUBE CUTTERS. 


FORCED DRAFT—See also BLOWERS. 
American Blower Co., Detroit, Mich. 
De Laval Steam Turbine Co., Trenton, N. J. 
General Electric Co., Schenectady, N. Y. 
Sturtevant Co., B. F., Hyde Park, Mass. 
Westinghouse Machine Co., East Pittsburgh, Pa. 
FORGES. 
Sturtevant Co., B. F., Hyde Park, Mass. 


FORGINGS, BRONZE—See also DROP FORGINGS. 
Hyde Windlass Co., Bath, Me. 


FREIGHT ELEVATORS FOR DOCKS AND WHARVES. 


Otis Elevator Co., New York. 
FREIGHT-HANDLING EQUIPMENT. 

Brown Hoisting Machinery Co., Cleveland, Ohio. 

Elwell-Parker Electric Co, New York. 

Link-Belt Co., Chicago, Ill. 

McMyler-Interstate Co., The, Cleveland, Ohio. 

Otis Elevator Co., New York. 

Sprague Electric Works, New York. 
FRIGIDOMETERS. 

McNab Co., The, Bridgeport, Conn. 
FROSTPROOF COVERINGS. 

Ferdinand, L. W.. & Co.. Roston, Mass. 

Johns-Manville Co., H. W., New York. 
FUEL ECONOMIZERS. 

Griscom-Russell Co., New York. 

Sturtevant Co.. B. F., Hyde Park, Mass. 
FUEL OIL BURNERS. 

Schutte & K6rting Co., Philadelphia, Pa. 
FURNACE FRONTS—MARINE AND STATIONARY, 

Continental Iron Works, The, Brooklyn, N. Y. 
FURNACES—Also see CORRUGATED FURNACES. 

Continental Iron Works, The, Brooklyn, N. Y. 
FURNACE BRIDGE WALLS 

Wager, Robert H., New York. 


When writing to advertisers, please mention INTERNATIONAL MARINE EXGINEERING. 
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FUSIBLE PLUGS. 
Griscom-Russell Co., New York. 
Johns-Manville Co., H. W., New York. 
Lunkenheimer Co., Cincinnati, Ohio. 
Williams Valve Co., D. T., Cincinnati, Ohio. 


GALLEYS—See RANGES. 


GAS BLOWERS AND EXHAUSTERS. 
American Blower Co., Detroit, Mich. 
Schutte & K6rting Co., Philadelphia, Pa. 
Sturtevant Co.. B. F., Hyde Park, Mass. 
GASKETS—Also see PACKING. 
Griscom-Russell Co., New York. 
Jen ee H. W., Co., New York. 
ew York Belting & Packing Co., New York. 
Peerless Rubber Mfg. Co., New York. 
Smooth-On Mfg. Co., Jersey City, N. J. 
GASOLINE ENGINES—Also see LAUNCHES AND YACHTS. 
KEROSENE ENGINES; OIL ENGINES. 
Bridgeport Motor Co.. Bridgeport, Conn. 
Gas Engine & Power Co., and Chas. L. Seabury & Co., Consol., Mor- 
ris Heights, N. Y. : 
Standard Motor Construction Co., Jersey City, N. J. 
Wolverine Motor Works, Bridgeport, Conn. 


GAS ENGINE SPECIALTIES. 
Lunkenheimer Co., Cincinnati, Ohio. 
National Tube Co., Pittsburgh, Pa. 
Powell, Wm., Co., Cincinnati, Ohio. 
Star Brass Mfg. Co., Boston. Mass. 
Williams Valve Co., D. T., Cincinnati, Ohio. 


GAS PRODUCERS—See MARINE GAS PRODUCERS. 
GATE VALVES—See VALVES. 
GAUGE COCKS. 


Jerguson Gage & Valve Co., Boston, Mass. 
Lunkenheimer Co., Cincinnati, Ohio. 
National Tube Co., Pittsburg, Pa. 

Powell, Wm., Co., Cincinnati, Ohio. 

Star Brass Mfg. Co., Boston, Mass. 
Williams Valve Co., D. T., Cincinnati, Ohio. 


GAUGES—See STEAM GAUGES; also WATER GAUGES. 


GAUGE GLASSES. 
Jerguson Gage & Valve Co., Boston, Mass. 
Lunkenheimer Co., Cincinnati, Ohio. 
Williams Valve Co., D. T., Cincinnati, Ohio. 
GENERATORS—See ELECTRIC PLANTS. 
GLOBE VALVES—See VALVES. 


GLUE—LINOLEUM, MARINE, SHIP, YACHT, WATERPROOE. 
Ferdinand, L. W., & Co., Boston, Mass. 


GOVERNORS—See PUMP GOVERNORS. 
GRABS—See DREDGING MACHINES. 


GRAPHITE. 
Dixon, Jos., Crucible Co., Jersey City, N. J. 


GRATE BARS. 
Griscom-Russell Co., New York. 


GREASE—See LUBRICANTS. 


GREASE CUPS—See LUBRICATORS. 
Albany Lubricating Co., New York. 
Griscom-Russell Co., New York. 
Lunkenheimer Co., Cincinnati, Ohio. 
GREASE EXTRACTORS. 
riscom-Russell Co.. New York, 
GYPSEYS. _ : 
American Engineering Co., Philadelphia, Pa. 
Hyde Windlass Co., Bath, Maine. 
HAMMERS, PNEUMATIC—See PNEUMATIC TOOLS. 


HARDWARE—See MARINE HARDWARE; also CHANDLERY 
STORES. 


HARDWOOD—See LUMBER. 
HAWSERS—See WIRE ROPE. 


HEATERS—BATH, LAVATORY, SHOWER. 
Alberger Pump and Condenser Co., New York. 
Sands, A. B., & Son Co., New York. 

Schutte & Kérting Co., Philadelphia, Pa. 

HEATING AND VENTILATING APPARATUS. 
American Blower Co., Detroit, Mich. 

Schutte & KGrting Co., Philadelphia, Pa. 
Sturtevant Co., B. F., Hyde Park, Mass. 


HEMP—See TWINE. 


HOISTING ENGINES. 
American Engineering Co., Philadelphia, Pa. 
Hyde Windlass Co., Bath, Maine. 
Lidgerwood Mfg. Co.. New York. 


HOISTS, CHAIN—See CHAIN HOISTS. 
HOISTS, ELECTRIC—See ELECTRIC HOISTS. 


HOSE—See AIR HOSE. 
Eureka Fire Hose Mfg. Co., New Yerk. 
Independent Pneumatic Tool Co., Chicago and New York. 
Johns-Manville Co., H. W., New York. 
New York Belting & Packing Co., New York. 


HOSE COUPLING. 
Eureka Fire Hose Mfg. Co., New York. 
Independent Pneumatic Tool Co., Chicago and New York. 
National Tube Co., Pittsburg, Pa. 


HOSE NOZZLES. 
Morse, Andrew J., Son, Inc., Boston, Mass. 


HUMIDIFIERS. 
Griscom-Russell Co., New York. 
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JERGUSON | 


Engineering Specialties 


REFLEX WATER GAGES 


Used on all types of boilers by all 
the Principal Navies of the World 


“THE WATER SHOWS BLACK” 


ADVANTAGES : 


Quick and reliable observation of the water 
level. Safe, sure and durable at high pres- 
sures. Not affected by cold air drafts. Most 
effective protection against injuries to boilers 
and workmen. Easily applied to all types 
of gauge glass fittings. 

When filled with WATER the Reflex Gage 
always appears BLACK. When empty it 
instantly shows WHITE. No mistake pos- 
sible. This feature alone is worth many 
times the cost of the Reflex. 

Send for catalog of Water Gage Apparatus. 


MANUFACTURED BY THE 


JERGUSON GAGE & VALVE CO. 
504 Broad Building, BOSTON, MASS. 


“DURABLE” WIRE ROPE 


Is especially useful for 


SHIP’S RIGGING, TOWING HAWSERS, 
MOORING ROPES, DREDGING, 
HOISTING and Similar Uses 


It is made of selected steel, and its construction is such 
that it combines the pliability and wearing surface of 
hemp with the strength of wire rope. It is rust-proof. 

Send for detailed information. 


Durable Wire Rope Co. 


93 PEARL STREET BOSTON, MASS. 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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Auld “Quitetite” 
Type High Pressure 


AIR 
REDUCING 

VALVE 
aie 


As recently supplied 
on U. S. Submarines 


This valve keeps a constant 
reduced pressure on the low 
pressure side, even though the 
initial pressure fluctuates as 
much as 1000 lbs. and over, 


without making any difference 
on the low pressure side. There is no trouble with 
air leaking past and raising the reduced pressure and 


loss of air when it has to be blown off at the reduced 
pressure safety valve. 


This valve is especially designed for reducing high 
pressure air of, say, 3,000 Ibs. to Atmosphere, and is 
also made for intermediate pressures. Full description 
of the operation of this valve is contained in our 


Catalog 8-R, sent upon request. 


AULD COMPANY 
1255 NORTH 12th ST., PHILADELPHIA, PA., U.S. A. 


The Bronze Spherical Seats 
in combination with Malle- 
able Pipe Ends give the 


DART 


PATENT UNION 


a distinctive feature which 
has been unequalled. It is 
the acknowledged leader. 


E.M. DART MFG. CO. 
Providence, R.I. 
FAIRBANKS (0, & BRANCHES, Distributors 


Canadian Factory 
DART UNION CO.,, Ltd. 
Toronto 


i 
/ 


ae 


i NN 
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HERE IT IS! 


Holmes Packing —imi- 
tated by others—but no 
other equal to it. 


We guarantee Packing for 3 
years, and grant 30 days trial. 


PATENT NO. 318.400 


par. no. 620.118 FJaverecord of | 8 yearsservice 


«es 830,530 


« « 650.103 Withoutrenewing. 23 Patents 
“= 62° for Steam, Air and Gas 


. tte Holmes Metallic 


sen Packing Co. 


+s 000,767 WILKES-BARRE, PA. 
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HYDRAULIC FITTINGS. 

Lunkenheimer Co., Cincinnati, Ohio. 

National Tube Co., Pittsburg, Pa. 

Powell, Wm., Co., Cincinnati, Ohio. 

Schutte & K@6rting Co., Philadelphia, Pa. 
HYDRAULIC MACHINERY—RIVETERS, P 

Niles-Bement-Pond Co., New York. OBICETISS GETANS. 
ICE DETECTORS. : 

McNab Co., The, Bridgeport, Conn. 


ICE MACHINES—See REFRIGERATING PLANTS. 


INCLINED ELEVATORS FOR DOCKS AND WHARVES. 
Otis Elevator Co., New York. 


INDICATOR CONNECTIONS. 
Lunkenheimer Co., Cincinnati, Ohio. 


JANUARY, 


1915 


INDICATORS—STEAM AND GAS ENGINE—Also see DIRECTION 
AND REVOLUTION INDICATORS.—Also RUDDER POSITION 


INDICATORS. 
Johns-Manville Co., H. W., New York. 
Lunkenheimer Co., Cincinnati, Ohio. 
Powell Co., The, Wm., Cincinnati, Ohio. 
Star Brass Mfg. Co., Boston, Mass. 
INDUCED DRAFT. 
American Blower Co., Detroit. Mich. 
Sturtevant Co., B. F., Hyde Park, Mass. 


INJECTORS. 

Lunkenheimer Co., Cincinnati, Ohio. 

Powell Co., The. Wm., Cincinnati, Ohio. 

Schutte & K6rting Co., Philadelphia, Pa. 
INSURANCE—MARINE AND FIRE. 

Hutchinson, Rivinus & Co., New York and Philadelphia. 


INTERLOCKING RUBBER TILING. 
Griscom-Russell Co.. New York. 
New York Belting & Packing Co., New York. 


IRON CEMENT. 
Johns-Manville Co., H. W., New York. 
Smooth-On Mfg. Co., Jersey City, N. J- 


JACKS—PNEUMATIC. 
Independent Pneumatic Tool Co., Chicago and New York. 


JOURNAL BEARINGS—See THRUST BEARINGS. 


JUTE. 
Columbian Rope Co., Auburn and New York. 


KEROSENE ENGINES—See also OIL ENGINES AND DIESEL 
ENGINES. 
Standard Motor Construction Co., Jersey City, N. Mo 
Wolverine Motor Works, Bridgeport, Conn. 


LATHES, CRANK SHAFT. 
Niles-Bement-Pond Co., New York. 


CAMPS, SIGNALS, AND FIXTURES. 
General Electric Co.. Schenectady, N. Y. 
Johns-Manville, H. W., Co., New York. 


LATHES, ENGINE. 
Niles-Bement-Pond Co., New York. 


LATHES, TURRET. 
Niles-Bement-Pond Co., New York. 


LAUNCHES AND YACHTS—See also SHIPBUILDERS AND 
DOCK COMPANIES—Also PROFESSIONAL CARDS. 

Bridgeport Motor Co.. Bridgeport, Conn. 

Marine Iron Works, Chicago, III. z 

Standard Motor Construction Co., Jersey City, N. J. 

Ward, Chas., Engineering Works, Charleston, W. Va. 

Welin Marine Equipment Co., Long Island City, N. Y. 


LAVATORIES—FOLDING, STATIONARY, STATEROOM. 
Sands, A. B., & Son Co., New York. 


LAVATORY AND BATH HEATERS. 
Griscom-Russell Co., New York. __ 
Schutte & KG6rting Co., Philadelphia, Pa. 


LIFE BOATS AND RAFTS. : 
Welin Marine Equipment Co., Long Island City, N. Y. 


LIFE PRESERVERS. 
Ferdinand, L. W., & Co., Boston, Mass. P 
Welin Marine Equipment Co., Long Island City, N. Y. 


LIFE-SAVING DEVICES. : 
Welin Marine Equipment Co., Long Island City, N. Y. 


LINOLEUM CEMENT. 
Ferdinand, L. W., & Co., Boston, Mass. 


LIQUID GLUE, WATERPROOF. 
Ferdinand, L. W., & Co., Boston, Mass. 


LOCOMOTIVE CRANES—See CRANES. 


LOG REGISTERS. : 
Nicholson Ship Log Co., Cleveland, Ohio. x 
Welin Marine Equipment Co., Long Island City, N. Y. 


LUBRICANTS. 
Albany Lubricating Co., New York. 
Dixon, Jos., Crucible Co., Jersey City, N. J. 


LUBRICATING COMPOUND. 
Albany Lubricating Co., New York. 
Cook’s Sons, Adam, New York. 


LUBRICATORS. 3 
Albany, Lubricating Co., New York. 
Griscom-Russell Co., New York. 
Graphite Lubricating Co., Bound Brook, N. J. 
Lunkenheimer Co., Cincinnati, Ohio. 
Powell, Wm., Co., Cincinnati, Ohio. 
Schutte & KGrting Co., Philadelphia, Pa. 
Williams Valve Co., D. T., Cincinnati, Ohio. 


When writizc to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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LUMBER—FIREPROOF. 
Johns-Manville Co., H. W., New York. 
Keyes Products Co., New York. 


MACHINE SHOP. 
Gisholt Machine Co., Madison, Wis., and Warren, Pa. 


MACHINE TOOLS—See TOOLS, MACHINE. 
MAHOGANY—See LUMBER. 


MANGANESE BRONZE CASTINGS—Also see BRONZE. 
Griscom-Russell Co., New York. 
Hyde Windlass Co., Bath, Maine. 
Lunkenheimer Co., Cincinnati, Ohio. 


MAGNESIA COVERINGS. 
Johns-Manville, H. W., Co., New York. 


MANILA AND SISAL ROPE—See ROPE; also CORDAGE. 
MARINE BOILER COMPOUNDS—See BOILER COMPOUNDS. 
MARINE CABLEWAYS. 

Lidgerwood Mfg. Co., New York. 
MARINE ELECTRICIANS—See ELECTRIC PLANTS. 
MARINE ENGINES—See ENGINES, PROPELLING. 
MARINE FORGINGS—See FORGINGS. 
MARINE GAS PRODUCERS. 


Galusha & Co., A. L., Boston, Mass. 
Griscom-Russell Co., New York. 


MARINE GLUE. 
Ferdinand, L. W., & Co., Boston, Mass. 


MARINE HARDWARE. 


Gas Engine & Power Co., and Chas. L. Seabury & Co., Consol., Mor- 


; tis Heights, N. Y 
Griscom-Russell Co., New York 
Ferdinand, L. W., & Co., Boston, Mass. 

MARINE LAMPS—See LAMPS, 


MARINE RAILWAY BUILDERS—See RAILWAY DRY DOCKS. 
Crandall Engineering Co., The, East Boston, Mass. 


MARINE RANGES—See RANGES. 


MARINE REFRIGERATION—See REFRIGERATING PLANTS. 
MARINE SIGNALS—See SIGNALS. 


MARINE SUPERHEATERS. 
Babcock & Wilcox Co., New York. 
Locomotive Superheater Co., New York. 


MARINE SUPPLIES. 
Ferdinand, L. W., & Co., Boston, Mass. 
MASTS, STEEL. 
Welin Marine Equipment Co., Long Islana City, N. Y. 


MECHANICAL DRAFT. 
American Blower Co., Detroit, Mich. 
Sturtevant Co., B. F., Hyde Park, Mass. 


MEGAPHONES—See CHANDLERY STORES. 
METAL WORKING TOOLS—See TOOLS, MACHINE. 


METALLIC PACKING—Also see PACKING. 
Greene, Tweed & Co., New York. 
Holmes Metallic Packing Co., Wilkesbarre, Pa. 
Johns-Manville, H. W., Co., New York. 
Lockwood Mfg. Co., East Boston, Mass. 
United States Metallic Packing Co., Philadelphia, Pa. 


METRES, ELECTRIC. 
General Electric Co., Schenectady, N. Y. 
Weston Electrical Instrument Co., Waverly Park, Newark, N. } 


MILLING MACHINES. 
Niles-Bement-Pond Co., New York. 


MINERAL WOOL—See NON-CONDUCTING COVERING. 
MONITOR NOZZLES—See HOSE NOZZLES. 


MOORING ENGINES. 
American Engineering Co., Philadelphia, Pa. 
Hyde Windlass Co., Bath, Maine. 


MOTOR BOATS—See LAUNCHES AND YACHTS. 
MOTOR BOAT SUPPLIES. 


Ferdinand, L. W., & Co.. Boston, Mass. 
Johns-Manville Co., H. W., New York. 


MOTORS, ELECTRIC. , 

General Electric Co., Schenectady, N. Y. 
MOTORS, GASOLINE—See GASOLINE ENGINES. 
MULTIPLE DRILLS. 

Niles-Bement-Pond Co., New York. 

NAVAL ARCHITECTS—See PROFESSIONAL CARDS. 


NEEDLE VALVES—See VALVES. 


NIPPLES. “ 
National Tube Co., Pittsburg, Pa. 
NON-CONDUCTING COVERING. 
Johns-Manville, H. W., Co., New York. 
NOZZLES—See HOSE NOZZLES. 


NUTS—See BOLTS AND NUTS. 


OAKUM. ; 
Baltimore Oakum Co., Baltimore, Md. 
Davey, W. O., & Sons, Jersey City, N. J. 
Welin Marine Equipment Co., Long Island City, N. Y. 


OIL—See LUBRICANTS. 

OIL BURNERS, FUEL—See FUEL OIL BURNERS. 
OIL CUPS—See LUBRICATORS. 

OIL ENGINES—See ENGINES, OIL. 


A 

Williams 
Drop-Forged 
Clamp for every 
purpose 


Se 
yy 


se 


| 


& 
Section of Section of Section of 
Heavy Service Medium Service WILLIAMS’ 
WILLIAMS’ WILLIAMS’ Light Service 
“VULCAN’”’ “AGRIPPA”’ 7 sizes, 
11 sizes, 7 sizes, Capacities 0 to 
Capacities 14 to Capacities % to 12” Quick acting, 
12%”. U.S. Std. 1G, We S Sikel square thread 


thread Screw Screw 


thread Screw 


This new and excellent 
drop-forged tool, rounds 
out the Williams’ line of 
complete drop-forged 
Clamp values. One or 
more of ’em will be worth 
$100 per pound to you— 
others possibly not more 
than junk. 


The utility value plus 
strength governs the 


worth of a tool, and em- 
“Light Service” phatically you can have 
Clamp all of it in a Williams’ 


“Light Service,” 
“AGRIPPA,” or “VULCAN” CLAMP 


Get Free, Dependable Tools 
Catalogue 


J. H. Williams & Co. 


Superior Drop Forgings 
63 Richards Street, Brooklyn 


NEW YORK CITY 


Factories: Western Office and Warehouse, 
BUFFALO 40 So. Clinton St., 
BROOKLYN CHICAGO, ILL. 
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This Trademark denotes the utmost in 
quality; that degree of excellence which 
has successfully stood the ‘‘customer’s test” 
of hard: work well performed this quarter century. 


SIMPLEX ELECTRIC HEATING CO., 


Ne ll 


Makers of Everything for Heating and Cooking by Electricity. CAMBRIDGE, MASS, 


_The Invincible Nozzle 
Fire Department Supplies 
ANDREW J. MORSE & SON 


INCORPORATED 
221 HIGH ST., BOSTON, MASS. 


DIVING APPARATUS 


AIR AND GAS 
COMPRESSORS 


THE NORWALK IRON WORKS 
SOUTH NORWALK, GONN. 


UNITED STATES METALLIC PACKINGS 


For Piston Rods and Valve Stems of Maln and Auxiliary Engines 


THE UNITED STATES METALLIC PACKING COMPANY 
PHILADELPHIA AND CHICAGO 


T. S. MARVEL SHIPBUILDING CO. 


SHIP an4ENGINE BUILDERS 


NEWBURG, N. Y. 


OAKUM 


BALTIMORE OAKUM CO. 
BALTIMORE, MD. 


Manufacturers of Hygrade 


MARINE AND PLUMBERS’ OAKUM 


For sale everywhere by all dealers. Established 1872 


Hutchinson, Rivinus & Co. 


MARINE AND FIRE INSURANCE 


New York Office Philadelphia Office 
3 So. William St. 425 Walnut St. 


(/ ANE LIFE BOATS 
C. M. LANE LIFE BOAT CO., 2¢¢ 3450" $% 
(AST LONGEST 


OIL FUEL APPARATUS. 
Schutte & K6rting Co., Philadelphia, Pa. 


OIL GAUGES. 
Lunkenheimer Co., Cincinnati, Ohio. 
Powell Co., The, Wm., Cincinnati, Ohio. 
Star Brass "Mfg. Co., Boston, Mass. 


OIL PUMPS. 
Lunkenheimer Co., Cincinnati, Ohio. 
Star Brass Mfg. Co., Boston, Mass. 


OILING SYSTEMS—Also see LUBRICATORS. 
Albany Lubricating Co., New York. 
Lunkenheimer Co., Cincinnati, Ohio. 
Powell Co., Wm., Cincinnati, Ohio. 
Schutte & Korting Co., Philadelphia, Pa. 


ORANGE PEEL BUCKETS—See DREDGING MACHINERY. 
ORE DOCKS—See DOCKS. 


ORE HANDLING MACHINERY. 
Brown Hoisting Machinery Co., Cleveland, Ohio. 
McMyler-Interstate Co., ‘the, Cleveland, Ohio. 


PACKING—Also see METALLIC PACKING. 
Greene, Tweed & Co., New York. 
Holmes Metallic Packing Co., Wilkesbarre, Pa. 
Johns-Manville, H. W., Co.. New York. 
Lockwood Mfg. Co., East Boston, Mass. 


Peerless Rubber Mfg. Co.. New York. 
PACKING, ASBESTOS. 
Johns-Manville, H. W., Co., New York. 


PAINT—Also see GRAPHITE; also MARINE PAINT. 
Dixon, Tos., Crucible Co.. Jersey City. N. J. 
Johns-Manville Co., H. W., New York. 


PATENT ATTORNEYS—See ATTORNEYS, PATENT. 
PETROL ENGINES—See GASOLINE ENGINES. 


PHOSPHOR BRONZE CASTINGS. 
Griscom-Russell Co., New York. 
Hyde Windlass Co., Bath, Maine. 
Lunkenheimer Co., Cincinnati, Ohio. 


PILE DRIVERS. 
McMyler-Interstate Co., The, Cleveland, Ohio. 
PIPE COVERING—See NON-CONDUCTING COVERING. 


PIPE CUTTING AND THREADING MACHINES. 
Niles-Bement-Pond Co., New York. 


PIPE FLANGES—See FLANGES. 


PIPE UNIONS. 
Dart, E. M., Mfg. Co., Providence, R. I. 
Lunkenheimer Co., Cincinnati, Ohio. 
National Tube Gos Pittsburg, Pa. 
Powell Co., The. Wmn., Cincinnati, Ohio. 
Williams Valve Co., D, Ts Cincinnati, Ohio. 
PIPE WRENCHES. 
Williams & Co., J. H., Brooklyn, N. Y. 


PLANERS, STANDARD METAL WORKING AND ROTARY. 
Niles-Bement-Pond Co., New York. 


PLANERS, SHIP PLATE. 
Niles-Bement-Pond Co., 


PLANIMETERS. 
Star Brass Mfg. Co., Boston, Mass. 


PLATE-BENDING ROLLS. 
Niles-Bement-Pond Co., New York. 


PLUMBAGO—Also see GRAPHITE. 
Dixon, Jos., Crucible Co., Jersey City, N. J. 


PLUMBING—Also see CHANDLERY STORES. 
Davidson, M. T, Co., New York. 
Sands, Alfred B., & Son Co., New York. 


PNEUMATIC SEPARATORS. 
Griscom-Russell Co., New York. 
Sturtevant Co., B. F., Hyde Park, Mass. 


PNEUMATIC TOOLS—Also see AIR COMPRESSORS. 
Independent Pneumatic Tool Co., Chicago and New York. 


POPPET VALVES—See VALVES. 
See CYLINDER BORING BARS—See CYLINDER 


New York. 


BORING 


PORTABLE DRILLS. 
General Electric Co., Schenectady, N. Y. 


POWER PUNCHES AND SHEARS—See TOOLS, MACHINE, 


PRESSURE REGULATORS. 
Ashton Valve Co., Boston, Mass. 
Lunkenheimer Co., Cincinnati, Ohio. 
Powell Co., Wm., Cincinnati, Ohio. 
Star Brass Mfg. Co., Boston, Mass. 


PRODUCERS—See MARINE GAS PRODUCERS. 


PROFESSIONAL CARDS. 
Cox & Stevens, New York. 
Decker, Delbert H., Millerton, N. Y. 
Donnelly, W. T., New York. 
Hough, Edward S., San Francisco, Cal. 
Watts, J, Murray, Philadelphia, Pa. 


PROJECTORS—See SEARCHLIGHTS. 


PROPELLER WHEELS. 
Donnelly, W. T., New York. 
Gas Engine & Power Co., and Chas. L. Seabury & Co., 
ris Heights, N. Y. 
Hyde Windlass Co., Bath, Me. 
Bae Mfg. Co., Milwaukee, Wis. 
Trout, H. G., Co., Buffalo. N. Y. 
Watts, ye Murray, Philadelphia, Pa. 


Consol., Mor- 
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PROPELLING ENGINES—See ENGINES, PROPELLING. 
PUMPING MACHINERY—SEE ENGINES, PUMPING. 


PUMPS—ALSO SEE ENGINES, PUMPING. 
Alberger Pump and Condenser Co., New York. 
Davidson, M. T., Co., New York. 

De Laval Steam Turbine Co., Trenton, N. J. 
Griscom-Russell Co., New York. 

Hyde Windlass Co., Bath, Maine. 

Kingsford Foundry & Machine Works, Oswego, N. Y. 
Sands, A. B., & Son Co.. New York. 

Sturtevant Co., B. F., Hyde Park, Mass. 
Westinghouse Machine Co., East Pittsburgh, Pa. 


PUMPS, BILGE—See BILGE PUMPS. 


PUMPS, DREDGING. ue 
Terry Steam Turbine Co., Hartford, Conn. | Miniature 


PUMPS, MARINE GLUE. Precision Instruments 
Ferdinand, L. W., & Co., Boston, Mass. ‘ SON oes 
PUNCHING ES 20D SHEARING MACHINES, HYDRAULI¢ MODEL 280, Single Range PORTABLE 


POWER AND HA Portable Voltmeter. Voltmeters, Millivoltmeters, Volt- 
Niles-Bement-Pond Co., New York. (One-quarter size.) Ammeters, Ammeters, Mil-Ammeters 


PYROMETERS. are supplied in single, double and 
Taylor Instrument Companies, Rochester, N. Y. triple ranges, the Triple Range Volt- 


Ammeter comprising six instruments 
QUADRANT DAVITS—See DAVITS. a oma. NG aman at fnkueg 
RAFTS—See LIFE BOATS AND RAFTS. 


BATTERY TESTERS. 
RAILWAY DRY DOCKS. 


SWITCHBOARD 
Crandall Engineering Co., East Boston, Mass. Voltmeters, Volt-Ammeters, 
RANGE FINDERS. 


Ammeters, Mil-Ammeters 
Nicholson Ship Log Co., Cleveland, Ohio. 


The Highest Development 


in Very Small Indicating Instruments for Direct Current 
=< is marked by the 


This new line of instruments repre- 
sents the finest development of small 


RANGES. MODEL Rite Switchboard size pivoted moving coil, permanent 
mmeter. magnet type of instruments. 
Sands, A. B., & Son Co., New York. (One-quarter size.) They embody characteristics which 
RASPS. have made the well-known Weston 
Nicholson File Co., Providence, R. I. Standard famous throughout the world. : 
; They are accurate, dead beat and extremely sensitive. 
REAMERS. , F . i They may be left continuously in circuit at full load and are shielded 
Morse Twist Drill & Machine Co., New Bedferd, Massa. against external electrical and magnetic influences. ' 
They are substantially constructed and have the longest scale ever 
Re a ee NE UMALLC: F provided in instruments of similar size. 
ndependent Pneumatic Tool Co., Chicago and New York. The prices are surprisingly low for instruments of such quality. 
The several models and ranges offer a selection from over 300 dif- 
RECORDING COMPASSES. : ferent combinations. They are listed in BULLETIN NO. 8, WHICH 
Nicholson Ship Log Co., Cleveland, Ohio. WILL BE MAILED UPON REQUES. 
REDUCING VALVES—See VALVES. Weston Electrical Instrument Co., Newark, N. J. 
REFLEX WATER GAUGES. New York St. Louis Cleveland Toronto Vancouver 
Jerguson Gage & Valve Co., Boston, Mass. Smchts  Geeeeate AUER Winsises Bonin 
REFRIGERATING ENGINEERS—See ENGINEERS, CONSULTING. Boston Detroit Richmond 


REFRIGERATING MACHINERY. 
Brunswick Refrigerating Co., New Brunswick, N. J. 
Jobtes enwille Co., H. W., New York. 
roeschell Bros. Ice Machine Co., Chicago, Ill. 
Roelker, H. B., New York. 


REGRINDING VALVES—See VALVES. 
RELEASING GEAR. 


Welin Marine Equipment Co., Long Island City, N. Y. Th P 
RELIEF VALVES—See VALVES. e arsons 


RESEATING MACHINES—See VALVE RESEATING MACHINES. Marine Steam Turbine Co., Ltd. 


REVOLUTION COUNTERS. 


Ashton Valve Co., Boston, Mass, 
TMENET) (Gly, GURY Eee toes: hyn, } 97 CEDAR STREET, NEW YORK 
Raeaaen ET Co., Sch d f 
tric Co., _ N.Y. ‘ : 
Simplex Electric Heating Co, Combridee, Mass. Built and Under Construction for 
RIGGING—See WIRE ROPE. Warships of U. S. Navy 
RIVER BOATS—Also see SHIPBUILDERS AND DRY DOCK cans TOTAL HORSEPOWER, 650,000 


Gas Engine & Power Co., and Chas. L. Seabury & Co., Consol., Mor- 
ris Heights, N. Y. 

Marine Iron Works, Chicago, III. 

Merrill-Stevens Co., Jacksonville, Fla. 

Ward, Chas.. Engineering Works, Charleston, W. Va. 


RIVETING MACHINES, HYDRAULIC AND STEAM POWER. 
Independent Pneumatic Tool Co., Chicago and New York. 
Niles-Bement-Pond Co., New York. 


RIVETERS, PNEUMATIC. 


Independent Pneumatic Tool Co., Chicago and New York. bf. et N I C H O L S O N 
ROLLER BEARINGS—See THRUST BEARINGS. As j S H I P L O G S 
ROLLS, BENDING AND STRAIGHTENING. . 


Niles-Bement-Pond Co., New York. 
ROOFING PAINTS. 


Far in advance of all other types 


; ighly Efficient 
Ferdinand, L. W., & Co.. Boston, Mass. ; 3 eee eely decurate ; High A? URES 
Johns-Manville Co., H. W., New York. y Woe I cho bon Recording Ship Vg eaves Gros 
: i sailed, and shows the E d 
ROPE—Also see WIRE ROPE, TRANSMISSION ROPE, and MANIL# ‘ : HOUR ona dial, recording it on a chart FOR EVERY 
oD espe LAOL Kec aN York. % GL MINUTE OF THE TRIP. 
olumbian Rope Co., Auburn an ew Yor % i . 
Durable Mae Aare Cs ROR, Mass. Who Use “‘Nicholson’’ Ship Logs? 
Griscom-Russell Co.. New York. P A The U. 8. Navy (37 ships); Imperial German Navy; 
Wee ie opions So BETAUING CO Ltd., Philadelphia, Pa. ees an Naw) Ln perial Rusnen Nat f idenine 
? : yy; U.S. : LSS ri 
Whitlock Cordage Co., New York. 4 ne Beit Barua dew ye are coy. 
MME eS et : 1 ROT HET So OA 
= ) b 
ROWBOATS—See LAUNCHES AND YACHTS. : —— every part of the world. 
RUBBER BELTING. ail to send for our cat- i i 5g CLEVELAND 
Johns-Manville Co., H. W., New York. alog at once! Investigate! Nicholson Sh D Log Co , orto 


New York felting & Packing Co., New York. 
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RUBBER GOODS—Also see Packing—Also see INTERLOCKING 
RUBBER TILING. 
Griscom-Russell Co., NG York. 
Johns-Manville Co., H. W., New York. 
New York Belting & Packing Co., New York. 
Peerless Rubber Mfg. Co., New York. 


RUBBER MATTING CEMENT. 
Ferdinand, L. W., & Co., Boston, Mass. 


RUBBER TILING—See INTERLOCKING RUBBER TILING. 
RUBBER VALVES—See VALVES, RUBBER. 

SAFETY DEVICES—See LIFE SAVING DEVICES. 
SAFETY VALVES—See VALVES. 

SANITARY FITTINGS—See PLUMBING. 

SANITARY PUMPS—See PLUMBING. 


SEARCHLIGHTS. 
General Electric Co., Schenectady, N. Y. 


SENTINEL VALVES—See VALVES. 


SEPARATORS—PNEUMATIC—See PNEUMATIC SEPARATORS 


SHAFTING—HOLLOW, SEAMLESS STEEL. 
National Tube Co., Pittsburg, Pa. 


SHAFT STEEL—See STEEL SHAFTING. 
SHALLOW-DRAFT RIVER BOATS—See RIVER BOATS. Also 


A High Vacuum SHIPBUILDERS AND DRY DOCK COMPANIES. 


SHEARING MACHINES, HYDRAULIC, STEAM POWER AND HAND. 
Niles-Bement-Pond Co., New York. 


Ec OnOomMIC al lyM aintaine d SHEATHING METAL—See YELLOW METAL; also BRASS AND 
: : j : SHEATHING, ASBESTOS. 
is essential to the efficient operation | Johns-Manville, H. W., Co., New York. 


of any Steam ‘Turbine installation. SE ee PRS AND DRY DOCK COMPANIES—See alse RIVER 


Bath Iron Works, Bath, Maine. 


Fletcher, W. & A., Co., Hoboken, N. J. 
Fore River Shipbuilding Corporation, Quincy, Mass. 
{ Gas Engine & Power Co., and Chas. L. Seabury & Co., Consol., Mor- 
: ris Heights, N. Y. 
‘ Krajewski-Pesant ‘Corporation, FESS Cuba. 


Marine Iron Works, Chicago, 
Marvel, T. S., Shipbuilding Co., Newburg, N. Y. 


S P I R O F LO S l R FAC E Merrill-Stevens Co., Jacksonville, Fla. 
Newport News Shipbuilding & Dry Dock Cv., Newport News, Va. 
Seattle Construction & Dry Dock Co., Seattles Wash. 
es Tietjen & Lang Dry Dock Co., Hoboken, N 


. J. 
, Ward, Chas., Engineering Works, Charleston, W. Va. 
i SHIP CHANDLERS—See CHANDLERY STORES. 
SHIP ELEVATORS—See MARINE ELEVATORS. 


SHIP FITTINGS. 


are designed to accomplish this Ferdinand, L. W.. & Co., Boston, Mass. 
result. Unusually high efficiency STP GUUID_Keg KUNIS GRUB, 
combined with light weight makes | || Gap 2@Es AND SDESD MDTOARORS. 
the Alber ger Sp ir oflo Sur face Con- . Mere ee peatrdines Genimacer Come saitaeaet Wis. 
denser the ideal type for marine | SHIP STORES—See CHANDLERY STORES. 
service. The Spiroflo construction SHIPYARDS—See SHIPBUILDERS. 
of this apparatus is the first radical SHOWER BATHS—See PLUMBING. 
improvement in Condenser Design SH OMTISE RUNGETNTDS. 
since the day s of Watt. | Niles-Bement-Pond Co., New York. 
SMOOTH-ON. 

| Smooth-On Mfg. Co., Jersey City, N. J. 

The experience acquired by our en- SPEED INDICATORS FOR SHIPS, YACHTS AND MOTOR BOATS. 


Johns-Manville Co., H. W., New York. 
STEAM ENGINE INDICATORS—See INDICATORS. 
STEAM ENGINES—See ENGINES. 
STEAM GAUGES. 


Ashton Valve Co., Boston, Mass. 
Lunkenheimer Co Cincinnati, Ohio. 


gineers during years of specializing 
in condenser design and construc- 
tion is at your command. 


Write for our Bulletin 18. It contains Powell Co., Wm., Cincinnati, Ohio. 

3 3 “ Star Brass Mfg. Co., eos Mass. 
valuable data for the marine engineer Williams Valve Co., D. T., Cincinnati, Ohio. 
and will be mailed upon request. STEAM HAMMERS. 


Niles-Bement-Pond Co., New York. 
STEAM AND HOT-BLAST APPARATUS. 


j American Blower Co., Detroit, Mich. 
Sturtevant Co., B. F., Hyde Park, Mass. 
i STEAM PUMPS—See PUMPS. 


STEAM SEPARATORS. 
Griscom-Russell Co. New York. 


Williams Valve Co., D. T., Cincinnati, Ohio. 
Pump & Condenser Company ; STEAM SHOVELS—See DREDGING MACHINERY. 
ALTIES. 
140 Cedar Street, New York pele aie eat tes and Condenser Co., New York. 


American Blower Co., Detroit, Mich. 
Ashton Valve Co., Boston, Mass. 
Griscom-Russell Co., New York. 
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BROWNHOIST Locomotive Crane for freight terminal 


This crane has replaced 19 men and, besides, it does 
more work. It is being used on the Kansas City 


Municipal Wharf and has proven a big success. On 
one occasion 38 boxed pianos were taken from the 


hold of a barge and deposited in the wharf house at 
the rate of 1 per minute. We make several types 
of Brownhoist Wharf Cranes and we will be glad 
to submit these types to you upon request. 


Write for our catalogs I and R, which show how and where these cranes are used. 


The Brown Hoisting Machinery Company 


Cleveland, Ohio 


Jerguson Gage & Valve Co., Boston, Mass. 
Lunkenheimer Co., Cincinnati, Ohio. 
National Tube Co., Pittsburg, Pa. 

Powell, Wm., Co., New York. 

Schutte & K6rting Co., Philadelphia, Pa. 

Star Brass Mfg. Co., Boston, Mass. 
Williams Valve Co., D. T., Cincinnati, Ohio. 


STEAM SUPERHEATERS—See MARINE SUPERHEATERS. 


STEAM TRAPS. 
American Blower Co., Detroit, Mich. 
Griscom-Russell Co., New York. 
National Tube Co., Pittsburg, Pa. _ 
Schutte & K6rting Co., Philadelphia, Pa. 
Sturtevant Co., B. F.. Hvde Park, Mass. 
Williams Valve Co., D. T., Cincinatti, Ohio. 


STEAM TURBINES. 
Alberger Pump and Condenser Co., New York. 
Bath Iron Works, Bath, Maine. 
De Laval Steam Turbine Co., Trenton, N. J. 
Fletcher, W. & A., Co., Hoboken, N. J. 
Fore River Shipbuilding Commoralom es Oaincy, Mass. 
General Electric Co., Schenectady, N. Y. 
Parsons Marine Steam Turbine Co., New York. 
Sturtevant Co., B. F., Hyde Park, Mass. 
Terry Steam Turbine Co., Hartford. Conn. 
Westinghouse Machine Co., East Pittsburgh, Pa. 


STEAM TURBINE DYNAMOS. 
De Laval Steam Turbine Co., Trenton, N. J. 
General Electric Co., Schenectady, N. Y. 
Westinghouse Machine Co., East Pittsburgh, Pa. 


STEAMERS, LIGHT-DRAFT, RIVER—See RIVER BOATS. 


STEEL BALLS. 
Bantam Anti-Friction Co... Bantam, Conn. 


STEEL PIPE. 
Continental Iron Works. The, Brooklyn, N. Y. 
National Tube Co., Pittsburgh, Pa. 


STEEL VALVES—See FORGED STEEL VALVES. 


STEERING GEARS. : 
American Engineering Co., Philadelphia, Pa. 
Hyde Windlass Co., Bath, Maine. 


STEERING ENGINES. 
American Engineering Co., Philadelphia, Pa. 
Hyde Windlass Co., Bath, Maine. 
Lidgerwood Mfg. Co., New York. 
Sheriffs Mfg. Co., Milwaukee, Wis. 


STEERING WHEELS. 
American Engineering Co., Philadelphia, Pa. 
Hyde Windlass Co., Bath, Maine. 


STOP COCKS—See VALVES. 
. STOVES—See RANGES. 


STRAIGHTENING ROLLS—See ROLLS. 


SUBMARINE ARMOR. 
Schrader’s Son, A., Inc., Brooklyn, N. Y. 


SUPERHEATERS—See MARINE SUPERHEATERS. 


SUPERHEATER TUBES. 
National Tube Co., Pittsburg, Pa. 


SURFACE CONDENSERS—See CONDENSERS. 
SWITCHBOARDS—See ELECTRICAL INSTRUMENTS. 
TACKLE BLOCKS—See BLOCKS. 


TANKS—COPPER, GALVANIZED IRON. 
Griscom-Russell Co., New York. 
Sands, A. B., & Son Co., New York. 


TANKS, SEAMLESS STEEL. 
Continental Iron Works, The, Brooklyn, N. Y. 
National Tube Co., Pittsburgh, Pa. 


TANKS, WELDED STEEL. 
Continental Iron Works, The, Brooklyn, N. Y. 


TEAK—See LUMBER. 
THERMOMETERS—FOR EVERY PURPOSE. 
H. & M. Division of the Taylor Instrument Cos., Rochester, N. Y. 
THERMIT WELDING. 
Goldschmidt Thermit Co., New York. 
THREADING AND CUTTING MACHINES—See PIPE CUTTING A 
THREADING MACHINES. erat 
THROTTLE VALVES—See VALVES. 
THRUST BEARINGS. 
Bantam Anti-Friction Co.. Bantam, Conn. 
TILING—See INTERLOCKING RUBBER TILING. 
TOILET ACCESSORIES. 


Johns-Manville Co., H. W., New York. 
Sands, A. B., & Son Co., New York. 


TOOLS, MACHINE. 
Niles-Bement-Pond Co., New York. 


TOOLS, MACHINISTS’ AND CARPENTERS—See BENCH TOOLS 


TOWING HOOKS AND CHOCKS. 
American Engineering Co., Philadelphia, Pa. 


TOWING MACHINES. 
American Engineering Co., Philadelphia, Pa. 


TRANSMISSION ROPE—See ROPE. 

TRAPS—See STEAM TRAPS. 

TUBES—See BOILER TUBES; also BRASS AND COPPER. 
TUBE CLEANERS—See BOILER-FLUE CLEANERS. 
TUBE CUTTERS—See BOILER TUBE CUTTERS. 
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YOWRE SAFE— 


When You Buy 
WILLIAMS 


Valves 


You've run across valves on 
which the thread on the stem was 
small, poorly fitted and soon wore 
out, haven’t you? You do not 
want that kind—they’re money-losing. 


WILLIAMS 


are the valves to buy. ‘Threads on stems and in 
hubs are made especially long, and are so arranged 
that when the valve is closed and sustaining 
the greatest strain, both threads have contact 
over their entire length. ‘This avoids danger of 
““stripped”’ threads—prolongs life of stems. Write 
us or your dealer. 


Catalog for the Asking 


The D.T. WILLIAMS VALVE CO. 
CINCINNATI, OHIO 


New York Agents: 
The Williams & Wells Co., - 

Philadelphia Agents: 
Hunter & Dickson Co., - 241-243 Arch Street 


250 Fulton Street 


DAVIDSON 


Horizontal and Vertical 


MARINE PUMPS for ALL Services 


CONDENSERS—EVAPORATORS—ASH EJECTORS 


M. T. DAVIDSON CO. 


154 Nassau Street, NEW YORK 


TUGS—See SHIPBUILDERS. 
TURBINES—See STEAM TURBINES. 


TURNING ENGINES. 
American Engineering Co., Philadelphia, Pa. 


TURRET LATHES—See LATHES, TURRET. 


TWINE—See ROPE—Also CORDAGE. 
Columbian Rope Co., Auburn, N. Y. 
Waterbury Co., New York. 
Whitlock Cordage Co., New York. 


TWIST DRILLS. 
Morse Twist Drill & Machine Co., New Bedford, Mass. 


UNIONS—See PIPE UNIONS. 
VACUUM GAUGES—See STEAM GAUGES. 


VACUUM TRAPS. 
Griscom-Russell Co., New York. 
Williams Valve Co., D. T., Cincinnati, Ohio. 


VALVE RESEATING MACHINES. 
Leavitt Machine Co., Orange, Mass. 


VALVES—Also see RUBBER VALVES AND WATER VALVES. 
Ashton Valve Co., Boston, Mass. 
Griscom-Russell Co., New York. 
erguson Gage & Valve Co., Boston, Mass. 
unkenheimer Co., Cincinnati, Ohio. - 
National Tube Co., Pittsburg, Pa. 
Powell, Wm., Co., Cincinnati, Ohio. 
Schutte & K@rting Co., Philadelphia, Pa. 
Star Brass Mfg. Co., Boston, Mass. 
Williams Valve Co., D. T., Cincinnati, Ohio. 


VALVES — BALANCED THROTTLE VALVES AND QUADRANT 
VALVES FOR SHIP ENGINES. _ 
Schutte & K6rting Co., Philadelphia, Pa. 
VALVES, WATER. 
erguson Gage & Valve Co., Boston, Mass. 
unkenheimer Co., Cincinnati, Ohio. 
National Tube Co., Pittsburgh, Pa. 
Williams Valve Co., D. T., Cincinnati, Ohio. 


VARNISH—See PAINT. 
VENTILATING FANS—See BLOWERS. 


VENTILATORS. 
Sands, A. B., & Son Co., New York. 


VERTICAL PUMPS—See PUMPS. 
VOLTMETERS—See ELECTRICAL INSTRUMENTS. 
WATER CLOSETS—PUMP WATER CLOSETS—See PLUMBING. 


WATER COLUMNS. 
erguson Gage & Valve Co., Boston, Mass. 
unkenheimer Co., Cincinnati, Ohio. 
National Tube Co., Pittsburg, Pa. 
Star Brass Mfg. Co., Boston, Mass. 


WATER GAUGES AND ALARMS. 
erguson Gage & Valve Co., Boston, Mass. 
unkenheimer Co., Cincinnati, Ohio. 
National Tube Co., Pittsburg, Pa. 
Williams Valve Co., D. T., Cincinnati, Ohio. 
WATERPROOF CANVAS—See CANVAS, WATERPROOF. 


WATERPROOF LIQUID CEMENT. 
Ferdinand, L. W., & Co., Boston, Mass. 


WATERPROOF LIQUID GLUE. 

Ferdinand, L. W:, & Co., Boston, Mass. 
WATERPROOF PAINT, 

Dixon, Joepk? Crucible Co., Jersey City, N. J. 

Ferdinand, L. W., & Co., Boston, Mass. 
WATERTUBE BOILERS—See BOILERS. 
WATER VALVES—See VALVES, WATER. 


WELDING AND WELDING APPARATUS. 
Goldschmidt Thermit Co., New York. 


WHARF DROPS. 
American Engineering Co., Philadelphia, Pa. 
WHISTLES. 
Ashton Valve Co., Boston, Mass. 
Lunkenheimer Co., Cincinnati, Ohio. 
Powell Co., The Wm., Cincinnati, Ohio. 
Star Brass Mfg. Co., Boston, Mass. 


WHITE METAL 
Griscom-Russell Co., New York. 


WINDLASSES. , ; 
American Engineering Co., Philadelphia, Pa. 
Hyde Windlass Co., Bath, Me. 
Lidgerwood Mfg. Co., New York. 


WINCHES—See WINDLASSES. 


WIRE ROPE 
American Engineering Co., Philadelphia, Pa. 
Durable Wire Rope Co.; Boston, Mass. 
Waterbury Co., New York. 


WOOD SAWS—PNEUMATIC. 
Independent Pneumatic Tool Co., Chicago and New York. 


WRENCHES—Also see PIPE WRENCHES. 
Williams & Co., J. H., Brooklyn, N. Y. 


YACHT GLUE—See MARINE GLUE. 
YACHTS—See LAUNCHES AND YACHTS; also SHIPBUILDERS. 
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{S94G@ Records Point You to the Way of Big Savings for {945 


Here’s a typical Eckliff Record: Four in- 
stallations for one company show fuel savings 
ranging from 20% to 27%; equality of tem- 
peratures top and bottom maintained; no 
leaks, no broken staybolts, no scale, and— 
boiler repairs practically eliminated. 


IN 1914 


Eckliff Circulators proved a 
mighty factor of economy, 
efficiency and safety in the 
marine field. The Gen. Mer. 
of a large steamship company 
writes: 


‘Watch the Thermometer” 


“After putting the circulatory to a rigid and exacting 
service during the season of 1914, we have the pleasure of 
stating that the result was entirely satisfactory. The 
work of the circulator was very efficient, as we were able to 
dispense with boiler compounds. In equalizing the water 
temperature, your circulator has successfully fulfilled all of 
* your claims. To those who contemplate the installation of 
a circulating device, we can highly recommend the Eckliff 
Automatic Boiler Circulator.” 


We have much testimony like this—and it plainly indicates 
that from no other investment can you derive such benefits 
and savings as are guaranteed to you through the installa- 
tion of Eckliffs. Write us now for proposition and guarantee. 


THE ECKLIFF BOOKLET IS INTERESTING. 


ECKLIFEF 
AUTOMATIC 
BOILER 
CIRCULATORS 


GET IT. 


Eckliff Automatic Boiler Circulator Co. 
aa nveadeas DETROIT: 46 Shelby St. PHILADELPHIA 


Bullitt Bldg. 
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WITH— 
and WITHOUT 


Which Method is YOURS? 


How slow and laborious the old man-power method, is clearly shown when pictorially 
compared to the modern mechanical methods of unloading freight at Docks and 
Terminals with the 


Otis Inclined Elevator 


Understand also that the saving of labor and time, so obvious before installation, turns 
into a proportionate saving of expense for you after the installation of the Otis Inclined 
Elevator with its capacity of carrying from 600 to 1,960 trucks per hour up inclines as 
great as 25 degrees from the horizontal. 


: 


If the experience of the many such places now equipped with Otis Inclined Elevators 
can be taken as tests, there is no equipment more worthy of recommendation for Docks 
and Terminals than the Otis Inclined Elevator. 


Write for Catalog 


Otis Elevator Company 
Eleventh Avenue and Twenty-sixth Street, NEW YORK 
Offices in All Principal Cities of the World. 
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It’S THE 
ABUNDAN(” LUBRICANT 
THAT GIVFS ONG SERVICE TO 


TRADE MARK 


REG. U.S PAT. OFFICE 


The right kind of graphite grease lubricant 1s forced 
to the center of each single strand of “PALMETTO,” 
which keeps that strand soft and pliable. Consequent- 
ly the solid braided packing is bound to be well lu- 
bricated when each strand unit of which it 1s made 1s 

a perfect packing in itself. 


With “Palmetto” Packing you gett WELL LUBRICATED RODS 
preventing undue wear of both rods and packing. 


ee 
cae 


Let us send you a free working sample and see for yourself what a 
well lubricated packing means. 


GREENE, TWEED & CO. 
109 Duane Strdet. 2 Pines York 


41 Tothill Street, Westminster, 
LONDON, S. W. 
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RAILWAY DRY DOCKS 


Designed and Built by the 


GRANDALL ENGINEERING GO. 
East Boston Mass., U. S. A. 
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‘uletide Creeti ngs 
VVe extend to you the 
Greetings of the Season, 
with the sincere wish that 
the coming year will be 
one of Progress, Peace and / 
Prosperity. 
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HYDE WINDLASS COMPANY 


Manufacturers of 


Windlasses, Steering Gears, 


Winches, Capstans, Hand, y 
Rin tary an ha Sprague Electric Storage Battery 


Steam and Electric, and 

other Marine Auxiliaries. FREIGHT TR UCKS 
For Handling 

Miscellaneous Freight 


ECONOMICALLY 


Low maintenance cost. Simple mechanical 
Construction. All parts very accessible. 


Main Office and) Works: Write for Descriptive Bulletin No. 80115 


BATH, MAINE SPRAGUE ELECTRIC WORKS 


of GENERAL ELECTRIC COMPANY 
Main Offices: 527-531 West 34th Street, New York, N. Y. 
Branch Offices in Principal Cities. 
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Ss When you want really good rope—ask for 
Wie > 


JSNey 
“| CoLUMBIAN PURE MANILA 
cnL UMBIAN Better get it while in port 
PURE COLUMBIAN ROPE CO., - AUBURN, N.Y. 


MANILA 
NEW YORK CHICAGO BOSTON 
62 South St. 370 River St. 13 Beverly St. Mee 
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Tearing Through the Sea 
at Express-Train Speed. 
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Copyrighted 1915 by ENRIQUE MULLER 


What is driving that vital 
element of this destroyer’s 

speed and steaming radius— 
its condenser circulating pump? 
Of course, it’s 


WIM 
IM 
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The photo shows one of the two Terry Turbine Pumping Sets each of 4800 gallons per 
minute capacity furnished the Bath Iron Works, Limited, for the U. 5. Destroyer 
WADSWORTH, and is the latest type of many built for condenser circulating service. 


Henry R. Worthington furnished the pump for this set, as well as for many others. 


Terry Turbine sets are now being used aboard war ships and merchant vessels for 
not only condenser circulating service, but main dynamo condenser circulating, distiller 
circulating and main boiler feed pumps. In fact they are used just as on land for duty 
where continuous service is absolutely essential. 


* 


Write for Bulletin 163. 


The Terry Steam Turbine Company 


e 
Hartford Connecticut 
Atlanta Chicago Denver Memphis Pittsburgh Seattle 
Boston Cleveland Grand Rapids New York San Antonio St. Paul 
Birmingham Dallas Houston New Orleans San _ Francisco Montreal 
Charlotte Dayton Lynchburg Philadelphia St. Louis Toronto 
T310 Havana, Cuba London, England Johannesburg, So. Africa Melbourne, Australia 
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TRADE PUBLICATIONS 


“Apexior” is described by Phillip Bellows, 74 Pearl street, 
Boston, Mass., in a circular just issued. “Apexior”. is de- 
scribed as being “not a boiler fluid but a compound to be ap- 
plied to the inside surface of boilers, steam turbines, feed 
heaters, evaporators, etc., to prevent the forming and ad- 
hesion of scale, corrosion and pitting.” 

The Blake-Knowles twinplex beam air pump for use on 
shipboard, is described in a circular published by the Marine 
Department of the Blake & Knowles Steam Pump Works, 115 
Broadway, New York. This apparatus is a system of wet and 
dry vacuum pumps combined to form a unit of minimum 
weight, occupying the least possible space and capable of great 
efficiency in service. One cylinder takes the condensed steam 
and the other cylinder the air and uncondensed vapors, the 
whole being handled in such a manner that the dry cylinder 
displacement requirement is less, and the efficiency of the unit 
higher than in the case of an ordinary air pump. 


Searchlight projectors are described by Engberg’s Electric 
& Mechanical Works, 6 Vine street, St. Joseph, Mich., in a 
~ circular the company has just published. “Engberg searchlight 
projectors can be furnished from 8 to 20 inches in diameter. 
They are especially adapted for ocean, lake and river naviga- 
tion... When used in connection with an Engberg direct-con- 
nected generating set, they make an ideal installation for ves- 
sels of any size. Remember, both generating sets and search- 
lights have been adopted by the leading shipbuilding concerns 
and very extensively by the United States and Canadian Gov- 
ernments.”’ : 

The main steering gear for the United States battleship 
Pennsylvania, which the Newport News Shipbuilding & Dry 
Dock Company is building, was furnished by the Kerr Turbine 
Company, Wellsville, N. Y., and is described in a corcular the 
company has just issued. The gear illustrated in this circular 
has 104 teeth, is 9 inches wide and has a pitch diameter of 
approximately 7 feet. Those familiar with the stringent 
Government specifications in such cases can realize the magni- 
tude of the contract which the Kerr Turbine Company under- 
took in agreeing to furnish a gear of this size according to 
specifications. 


Recovery of Oleite 


E have already stated that once Oleite 
seizes upon oil it cannot be made to let 
go of it except by burning. There are 

two or three ways of doing this very conveni- 
ently but this advertisement has no space to 
describe them. 


A frequent question is: ‘‘How many times 
can Oleite be reburned?’’ We frankly say 
that we donot know. That it can be reburned 
anywhere from 6 to 10 times is certain. The 
point is that the Oleite suffers no deteriora- 
tion in the burning, except that a certain 
amount of it crumbles up so fine that it is 
unfit for use and is fortunately lost in the 
handling. There is therefore a small ‘‘make 
up”’ of fresh Oleite each time. This is the 
measure of the loss, but nobody seems to keep 
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Thermometers for every service are manufactured by the 
H. & M. Division of the Taylor Instrument Companies, 
Rochester, N. Y., and are described in a profusely illustrated 
catalogue the company has just issued. In addition, the Taylor 
Instrument Companies make straight and angle stem tem- 
perature and pressure regulators, mercury vacuum and abso- 
lute pressure gages, glass stem engraved thermometers, 
hygrometers and hydrometers, and thermo-electric and radia- 
tion pyrometers. 

Bulletin No. 50—The Phenix Force Feed Lubricator—re- 
cently issued by The Richardson-Phenix Company, Milwaukee, 
Wis., contains a complete description of the Phenix ratchet 
type lubricator; it also describes a new type, known as the 
Model “T.” The catalogue contains an interesting diagram, 
giving a comparison of the way in which mechanical and 
hydrostatic lubricators feed oil to engine cylinders. Numerous 
illustrations show the application of the Phenix lubricator to 
different types of engines, pumps, steam hammers, etc. 


A complete line of steamship berths, also brass and iron 
beds, mattresses and pillows, is made by the Bernstein Manu- 
facturing Company, Department C, Third and Allegheny ave- 
nue, Philadelphia, Pa., and is described in Catalogue 17 just 
published. The catalogue states that the company makes a 
complete, practical and efficient line—‘‘a berth to successfully 
meet every condition on board ship.” One of the distinctive 
features of the Bernstein No. 5550 folding berth is that it 
cannot work out of the supporting socket. Bernstein berths 
have been supplied for leading shipbuilders throughout the 
United States and other countries. 


Ozonators for cold storage warehouses are described by 
the Sprague Electric Works, 527 West Thirty-fourth street, 
New York, in a bulletin just published. “Although. reliable 
and satisfactory ozonators have been on the market but a few 
years, they have already become a recognized adjunct to the 
equipment of all modern up-to-date cold storage houses. 
Ozone is simply the oxygen of the air changed into a highly 
active state by the action of the electric current in the 
Ozonator. In this form it has the remarkable power of de- 
stroying by oxidation or burning up the odor-bearing particles 
of matter floating in the air. This results in the permanent 
removal of the odor without the necessity of introducing 
chemicals of any kind.” 


any record of it. For the convenience of our 
customers we intend in the near future to 
begin shipping Oleite in cans. When the 
Oleite is saturated it can be emptied into the 
same cans and returned to us for reburning— 
a double quantity being kept on hand by the 
customer—just like having two pairs of pants 
for pressing! If experience proves this to be 
a real convenience we shall establish at least 
three points, respectively in the east, west and 
south, where this service can be conveniently 
rendered. Due anno12122me2nt will b> mad:. 


Our Bulletins give further information. 


WILLIAM ANDREWS, Inc. 


120 Liberty Street, NEW YORK 


You can assist us great- 


ly in our publicity work We want a live rep- 


resentative in every 


by referring to this ad- 
city. 


vertisement as D10. 
Our thanks in advance. 
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Valves of all kinds for marine use are described in a cata- 
logue published by the Pratt & Cady Company, Inc., Hartford, 
Conn. 


All-manila rope is described in a catalogue published by the 
Whitlock Cordage Company, Department M, 46 South street, 
New York. The Whitlock manila is guaranteed to be all- 
manila, and to give maximum service. 


Prosser boiler tube expanders are the subject of a circular 
published by Thomas Prosser & -Son, 24 Platt street, New 
York. This company makes boiler tube expanders of its own 
standard, or will make them to any special shape and size 
desired. 


Lap welded pipe, flues, drums, cylinders, boiler flanges, 
Taylor seamless boiler nozzles and corrugated furnaces are 
described by the American Spiral Pipe Works, P. O. Box 485, 
Chicago, Ill., in a bulletin the company has just issued. 


The Lennox serpentine shear is the subject of Bulletin 
No. 50, published by Joseph T. Ryerson & Son, Chicago, Ill. 


In the bulletin are illustrated fourteen shapes cut with a WHETHER you are a machinist, a foreman, a superintendent, 
Lennox shear, which is stated to be economical and rapid in an engineer or a manufacturer, your success depends 
this work. Anyone interested in this subject should send for largely on seconds saved. 


a copy of the bulletin. 


Waterbury rope—wire rope, armored wire rope and fiber- ; q 
clad wire rope—is described in a catalogue just published by avrrve ‘Ol®) Ss 


Waterbury Company, 63 Park Row, New York. In this 


catalogue the statement is made that the Waterbury Company and Instruments of Precision 

is the only manufacturer making every kind of rope used ; é : 

aboard a vessel, and it can supply every rope need from stem are designed to save time. For example, the Starrett Quick 

to stern. Adjusting Micrometer can be instantly opened or closed to any 
“Some Users of D-B Apparatus” is the title of a booklet point ready for the fine adjustment. 

published by the Davis-Bournonville ‘Company, Jersey City, Other Starrett Tools are Vernier calipers, combination squares, steel tapes and 

N. J. A copy of this booklet will be sent to anyone on request, rules, dividers, hack sane wrench sets, screw drivers, expansion pliers. Send 

together with a catalogue showing the wide range of oxy- Se ESAT n> eens 


acetylene apparatus made by the Davis-Bournonville Com- — “eteen ot 
pany for both stationary and portable use. The company will > THEL.S. STARRETT COMPANY DEN 
also send bulletins on any kind of work in which you are in- “The World’s Greatest Tool Makers” 
t ing ing. 

erested, either welding or cutting ATHOL, MASS. 


Tools and instruments of precision are described in Cata- 
New York London Chicago 


logue 20-L, issued by the L. S. Starrett Company, Athol, Mass. 


Whether you are a machinist, a foreman, a superintendent, an 
(Especially The White Star’Vatve)) 


engineer or manufacturer, the Starrett Company has tools for 

your use which are designed to save time. For example, the 

Starrett quick-acting micrometer can be instantly opened or 

closed to any point ready for the fine adjustment. 
“The Oster Pipe Threading Machine” is the subject of a 

catalogue issued by the Oster Manufacturing Company, 2117 

East Sixty-first street, Cleveland, Ohio. This machine is 

stated to require less floor space than the ordinary pipe 

threading machine, and yet to thread bent pipe, bolts and 

nipples as well as straight pipe. It is belt or motor-operated, 

threads bolts from % to 15 inches, and pipe from 1 to 4-inch 

Get Acquainted 

with the Service 

Given by the New 

Powell ‘IRENEW’ 

Valve 

You will find it well worth 

your while. 

Note: The special features 
of this new ‘‘Irenew’’ 
Valve shows the Disc 
and Seat Ring cast of 


sizes. 
A valveless oil engine, which is guaranteed to produce full 

power from stone-cold in 10 seconds, is described and fully 

illustrated in Catalogue 3 I-M, just issued by the Southwark 

Foundry Machine Company, 430 Washington avenue, Phila- 

delphia, Pa. In this catalogue the statement is made that a 

150-horsepower engine installed in a yacht has been in daily 

operation for several months, and recently made a trip from 
White ‘Powellium”’ 
Bronze which insures 
long life — the bevel 
ground joint connecting 
body and bonnet, swivel 
union nut, thread on out- jt 
side of valve body where fff i 
steam can’t reach them. | 
necessary tomakeit tight. fUHIp 


Philadelphia to New York in 24 hours against a stiff north- 
east wind and sea, consuming but 169 gallons of Mexican fuel 
Red lead or cement is pin- 
Ask your dealer for Powell 
Valves or write us J 


THE A Wo. PowEL Co. 


DEPENDABLE ENGINEERING SPECIALTIES. 
CINCINNATI, O. 2+ 


/ 


oil at 214 cents per gallon. 


“Why Burn Up Profits?” is the title of a circular pub- 
lished by The Improved Combustion Company, People’s Gas 
building, Chicago, Ill. In this circular the company gives a 
photograph of a check for $1,548.30 received from a steamboat 
company, which it states was for a 60 percent saving in cost 
of fuel for one month on four Mississippi River steamers, 
the actual saving being $2,580. “The cost of our installation 
will be paid for in a few months, and then the owners of the 
line will have this great additional profit in operation with no 
discount of any kind.” 

The Cummings Direction Indicator is the subject of an 
illustrated catalogue published by the Cummings Ship Instru- 
ment Works, 110 High street, Boston, Mass. This instru- 
ment has one pipe and no valves, and is operated by means 
of pressure or vacuum produced by a small pump connected 
to the propeller shaft. For rotation forward the vanes within 
the pump produce a partial vacuum, throwing the pointer into 
the ahead position. When the shaft is reversed the vanes of 
the pump produce a definite pressure within the pipe leading 
to the indicator, thus throwing the pointer into the astern 
position. As soon as the shaft comes to rest the indicator re- 
turns to zero, 


| 
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Just because it’s a small job don’t 
think that it doesn’t pay to use 
or specify 


DIXON’S 
com PAINT 


GRAPHITE 
Think of what’s savedin the labor 


cost of frequent repainting. 
For smokestacks, iron and steel 
hatches, steel masts, steel poles 
and other metal work. Color 
card No. 75-B upon request. 


Made in Jersey City, N. J., by the 


JOSEPH DIXON CRUCIBLE CO. 


ESTABLISHED 1827 
B-94 


Mietz & Weiss oil engines for marine service are described 
in Bulletin M-21, which the August Mietz Works, 130 Mott 
street, New York, has just issued. These oil engines have no 
carburetor and no electric ignition. 


“Centrifugal Pumps” is the title of a 64-page bulletin just 
issued by The Terry Steam Pump Company, Hartford, Conn., 
giving details and data on various turbo-pump applications. 
The principles of operation and construction of the centrifugal 
pump are clearly explained, as are the details of the steam 
turbines which have been successfully used during the past ten 
years for driving them. Because of the wide latitude of 
speed possible with the ‘turbine, the unit occupies a much 
smaller space than would be required for a pump performing 
the same duty but driven by a reciprocating engine. The 
range of conditions in this service varies from large vol- 
umes of water pumped against low heads, such as circulat- 
ing water for condensérs or for irrigation up to high head 
work, such as boiler feeding or fire service. The reliability 
and entire freedom from shut down due to accidents, repairs 
or packing renewals, have placed the Terry pumping units in 
a class by themselves. This booklet should certainly be in the 
hands of those who are interested in any kind of a pumping 
problem. 
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Ships’ winches are described by the Lidgerwood Manufac- 
turing Company, 96 Liberty street, New York, in a catalogue 
the company has just published. These machines are stated to 
be built upon a duplicate part system, insuring an absolute fit 
and prompt delivery of spare parts. The winches handle 
cargo rapidly, economically and quickly, thus saving ships’ 
time in port. 

Firetube superheaters for marine boilers are described in 
Catalogue “A,” published by the Locomotive Superheater Com- 
pany, 30 Church street, New York. The Schmidt superheater, 
which is described in this catalogue, is stated to save from 10 
to 25 percent of fuel per unit of power developed, and to in- 
crease the power output of a given marine power plant from 
Io to 25 percent. It is adaptable to either new or existing 
boilers of the firetube type, with no change in their design or 
construction. 

High-speed twist drills. reamers, countersinks, flue cutters 
and lathe tools are described in illustrated Catalogue No. 15, 
just published by the Celfor Tool Company, Buchanan, Mich. 
“The Celfor Tool Company is the pioneer in the manufacture 
of high-speed twisted drills. We originated and perfected the 
twist drill, and our efforts have since been devoted to the 
manufacture of drills and other tools by the twisting process. 
Since the first twisted high-speed drill was placed on the 
market by this company, it has been conclusively proven that 
tools so made possess distinct advantages over those milled 
from the solid. The forging or rolling of our sections to shape 
before twisting, tends to densify the metal and produces tools 
which cannot be excelled for strength and cutting qualities. 
We were the first to recognize that high-speed drills must have 
ample chip clearance and extra large shanks to accomplish 
the work for which they are intended. Our success in pro- 
ducing thoroughly efficient tools is attested by our large and 
constantly growing business.” 

Duplex block metallic packing is described in a circular 
which has just been issued by the United States Metallic 
Packing Company, 429 North Thirteenth street, Philadelphia, 
Pa. “This packing is in two independent sections, separated 
by the dividing piece, the upper section, consisting of white 
metal rings with vibrating cup, follower, etc., being in the 
stuffing-box, and. the lower section, consisting of blocks with 
horn rings, sliding plate, ball joint, etc., being contained in 
the gland. The upper or inner set of packings consists of 
three babbitt metal rings, each in three parts, contained in the 
vibrating cup. There is a ground joint between the flat face 
of the vibrating cup and the dividing piece. Above the babbitt 
metal rings come the follower and the upper spring bushing 
in pockets, in which are contained the upper follower springs, : 
and then in the bottom of the stuffing-box the preventer, vary- 
ing in length according to the depth of the box. As the divid- 
ing piece is bolted to the face of the stuffing-box independently 
of the gland which contains the lower or outer set of packing, 
the blocks in the lower set may be renewed or any other neces- 
sary work done to same without taking down the upper set 
of packing or in any way disturbing it. The lower or outer 
section of the packing consists of eight blocks, babbitt lined, 
which are held in rings having horns holding springs. The 
packing blocks are put together in sections, four blocks to a 
section. Each section is composed of two working blocks and 
two guide blocks. The joints between the blocks in each 
section are at right angles to each other, thus breaking joint. 
Small follower springs in pockets are also used behind the 
follower plate. The combination of the sliding plates and ball 
ring having ground surfaces allows for the movement of rods 
out of line. The spring pressure is so regulated as to merely 
hold the parts in place when the engine is running without 
steam. A hole is drilled in the gland for a nipple and globe 
valves so that condensation can be drained off.” 


KEROSENE (PARAFFIN) 


GASOLINE (PETROL ) 
DISTILLATE - - 
Write for (atalogueNo. 73 \ SUCTION PRODUCER GAS 
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The New Quadruple-Screw Steamship 
‘‘Lafayette’’ of the French Line 


nee 
arian z 


Equipped with Welin Quadrant Davits and Lundin Decked Life Boats 


This equipment covers the require- 
ments in accordance with the provisions 
of the International Conference on 
Safety of Life at Sea. 


It provides life boat capacity for all 
on board, and insures the greatest 
efficiency and security in time of need. 


WELIN MARINE EQUIPMENT CO. 


305 Vernon Ave. 5 Lloyds Ave., 
Long Island City, N. Y. London House |r onden. E. C. 
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“QOleite,” for freeing feed water from every particle of oil, 
is described in Catalogue D-io, published by William Andrews, 
Inc., 120 Liberty street, New York. The use of “Oleite” is 
especially recommended on board ship. 

“Durable” wire rope for mooring, towing hawsers, ships’ 
rigging, and all similar purposes, is described in a catalogue 
just issued by the Durable Wire Rope Company, 93 Pearl 
street, Boston, Mass. The manufacturer states that this rope 
is made of selected steel, and that each strand is separately 
served with especially prepared hemp marlin. The rope is also 
stated to combine the pliability and wearing service of hemp 
or manilla ropes with the strength of ordinary wire rope, 
avoiding the disadvantages of both, and being more durable 
and economical than either. 


A full line of valves is described in a circular issued by 
McNab & Harlan Manufacturing. Company, 55 John street, 
New York. “To meet the demands of the trade and marine 
engineers for a first-class valve, we have designed and made 
equipment to produce a full line of regrinding valves. These 
valves are manufactured under strictly up-to-date methods. 
Compared with other valves of this type, the workmanship 
and alinement of all parts are second to none. The metal is 
of the very best quality steam metal, and selected after careful 
consideration and chemical and physical tests to be the most 
satisfactory to give service where conditions require a valve 
of superior quality.” 

Regrinding valves are described in an illustrated pamphlet 
just published by the Penberthy Injector Company, Detroit, 
Mich. “The ever-increasing demand to-day by power plant 
owners and steam users in general is for valves that will give 
absolutely reliable service and dependability under high pres- 
sures and severe conditions, and that are free from unneces- 
sary renewal of disks and repair parts. To meet this demand 
the Penberthy regrinding valve has been designed. It is the 
result of many years of practical experience in the manufac- 
ture of high-grade brass goods, and embodies the best me- 
chanical ideas ever employed in mechanical valve construction. 
The distribution of metal is such that parts subjected to the 
greatest strain and wear have proportionately heavier walls. 
For the present we illustrate only the medium pattern type, 
which is designed to stand a constant working pressure of 
200 pounds.” 


“INDESTRUCTIBLE” 


WHITE SHEET PACKING 


STYLE NO.10 


ttt "fr Webster's Book 


theword INDESTRUCTIBLE 
is Aelhined fhusly 
INDESTRUCTIBLE -— Not pESTRUCTIBLE 


INCAPABLE OF DECOMPOSITION OR OF BEING DESTROYED 
HAD BROTHER NOAH KNOWN ABOUT 


INDESTRUCTIBLE PACKING 


HE WOULD HAVE MADE THE DEFINITION STRONGER! 
and he Would have been right 


FOR INDESTRUCTIBLE PACKING IS WONDERFULLY MADE 
GUARANTEED TO STAND HIGA AND LOW PRESSURE STEAM, HOT 
AND COLD WATER OIL, GREASE,AMMONIA AND ACIDS OF ALLKINDS. 
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Revolution counters for marine use are among the instru- 
ments described by the Veeder Manufacturing Company, 
Hartford, Conn., in a catalogue just published. 


J-M Sea Rings. according to an illustrated “Blue Book 
(a copy of which will be sent free to any of our readers 
upon request), eliminate 75 percent of the waste of power 
caused by rod friction. This blue book is published by the 
H. W. Johns-Manville Company, Forty-first street and Madi- 
son avenue, New York, and a copy should be in the hands of 
all engineers and shipowners. In this book the statement is 
made that it is estimated that rod friction, caused by soft 
packing, consumes at least 5 percent of engine power. J-M 
sea rings are self-lubricating, and it is stated that they will 
withstand the highest temperatures and pressures; that they 
are ideal for superheated steam, high-pressure hydraulics, 
marine engines, hot and cold water pumps, etc. 


The Never-Slip Safety Clamp for handling boiler plate is 
described in a circular just published by the Never-Slip Safety 
Clamp Company, 141 Broadway, New York. “The Never-Slip 
Safety Clamp is superior to any other clamp ever put on the ° 
market, combining great strength with absolute safety and 
considerable saving in time and labor. The clamps are made 
of high-class open-hearth steel and are annealed. They can- 
not slip, but give a strong, tight grip and are very easily at- 
tached or removed. Size No. 1 will lift plates up to 34 inch 
thick, and has a capacity of 6 tons per pair, or being able to 
lift 400 square feet of plate with absolute safety; weight per 
pair 10 pounds. Size No. 2 will lift plates from 34 inch to 
1% inches thick, and has a capacity of 9 tons per pair, thus 
being able to lift 300 square feet of plate with absolute safety; 
weight per pair 30 pounds. Size No. 3 lifts plates from 14% 
inches to 2 inches, and has a capacity of 12 tons per pair, thus 
lifting 300 square feet with absolute safety; weight per pair 
72 pounds. The vertical plate clamps are made also of high- 
class open-hearth steel and are annealed. Size No. 1 vertical 
clamp will lift plates up to 1 inch thick, and has a capacity of 
4 tons; weight per pair 44 pounds. Size No. 2 vertical clamp 
will lift plates from 1 inch to 2 inches thick, and has a capacity 
of 9 tons; weight per pair 84 pounds. Invaluable to boiler 
makers, rolling mills, foundries, tank constructors, ship yards, 
or any plant where plates or metal sheets are handled. Cannot 
slip and by its use costly accidents are avaided.” 


INDESTRUCTIBLE 2s He king of al PACKINGS 

WRITE* WIRE OR PRONE FOR SAMPLES, PRICES AND FURTHER 

INFORMATION AND COPY OF OUR ENGINEERS CATALOGUE SHOWING 
PACKINGS FOR ALL CONDITION OF SERVICE 


NEW YORK BELTING AND PACKING COMPANY 


NEW YORK,NY. 9/-93 Chambers St. BOSTON,MASS. 232 Summer St. 
CHICAGO,ILL. /24-/26 W.Lake St. SAN FRANCISCO,CAL. 5/9 AV’ssion St. 
PHILADELPHIA,PA. 827-823 Arch St. SPOKANE, WASH. /57 So. Monroe St. 
PITTSBURGH, PA. #20 First Ave. ST.LOUIS,MO. 278-220 Chesnut St. 
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From Stone Gold to Full Power in 10 Seconds 
When the Power is Shut Off the Fuel Expense STOPS 


Users of power can readily estimate 
the great saving from this one point 
alone. NO fuel is wasted in getting 


this engine can be brought up to 
FULL POWER. It is always ready 
when wanted. No getting up of 
steam required; no making gas; no 
coal-dust or ashes and no smoke. 


Simple _ Requisites for 
Economical commercial 
Cae service and 


Quiet Running first time, 
Safe obtainable. 


Get-at-Able | | now, for the 


SOUTHWARK-HARRIS VALVELESS OIL ENGINE 


This engine has proved the most reliable of heavy oil engines. [It is of the two-cycle type built in 
two, four, six or eight cylinder units with multi-stage vertical air compressors worked off the crank shaft. 

An interlocking device enables the Southwark-Harris Engine to build up its operation on oil while 
still working on compressed air or reverse from full speed ahead to full speed astern in five seconds. It 
can be started with a load on or can be slowed down with equal certainty and greater ease than a steam 
engine of similar power. 

A 150 horsepower engine installed in the Yacht SOUTHWARK has been in daily operation for 
several months and recently made a trip from Philadelphia to New York in 24 hours against a stiff north- 
east wind and sea; consuming but 169 gallons of Mexican Fuel Oil at 21% cents per gallon. The actual 
costs were: 


Fuel Oils. ee eee $4.22 
Lubricating Oil............ 0.93 
TotalCost32 nee $5.15 


The proof that a Southwark-Harris 
Valveless Oil Engine has made such 
a notable performance on the Yacht 
“Southwark” is the best possible 
recommendation for investigation on 
the part of vessel owners. 


FOR SUBMARINES 


We are now equipped and prepared 
to bid on submarine engines of the 
cross-head type, from 450 to 900 horse 


The Yacht ‘‘SOUTHWARK”’ power. 
Length 98 ft. Beam 16 ft. Draft 7 ft. Equipped with Type 4 AM Southwark-Harris Engine. 


Write for Catalog 3-1 M 


SOUTHWARK FOUNDRY & MACHINE COMPANY 


430 Washington Avenue, Philadelphia 
Old Colony Building, Chicago, Ill. Brown-Marx Building, Birmingham, Ala. 
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“Actual Pipe Threading Experiences” is the title of a 
booklet which has just been published by the Oster Manufac- 
turing Company, 2117 East Sixty-first street, Cleveland, Ohio. 
In this catalogue is illustrated a combination pipe, bolt and 
nipple- threading machine for use in ship yards. It is stated 
that the use of this machine three days a week pays 35 per- 
cent on the investment over ordinary pipe threading methods, 
“making it a profitable outlay for both large and small yards. 
It is furnished in four sizes for either belt or motive drive. 
For use on board ship the Oster No. 206 geared machine is a 
strictly one-man tool, making it possible for one man to 
thread all sizes of pipe from 1 to 6 inches without special 
effort. The wide range, the two speeds on one crank, and the 
automatic cutting-off attachment are all features which, it is 
stated, make it particularly fast and convenient for marine use. 


Two Useful Tools——W. D. Forbes, 230 Hempstead street, 
New London, Conn., has put on the market a center punch 
and has published an illustrated circular describing it. Both 
ends of this punch are hardened, and the knurling is nice 
and sharp and the workmanship and material of the best. The 
price, prepaid to any part of the United States, is only 10 cents. 
Another tool described by Mr. Forbes in the same circular is 
a surface gage, of which the following statement is made: 
“A quick, vertical adjustment is obtained by sliding the arm 
up and down the column and securing it in any desired posi- 
tion by tightening a knurled thumb screw, the thrust of which 
is taken on a copper washer, which prevents the column from 
being bruised. A coarse, quick, vertical adjustment of the 
needle is obtained by loosening a knurled thumb nut, which 
permits the beam to be tilted on the arm, the thumb-nut 
holding it securely in position. The out-reach of the needle, 
which is % diameter, can be adjusted by sliding it in and out 
by loosening the knurled thumb-nut shown under the left-hand 
end of the beam. A micrometer adjustment of the needle is 
obtained by turning a knurled nut shown in the jaws of the 
beam at its right-hand end. The base is drilled with two 
¥g-inch holes, in which plugs can be placed when the gage is 
used to set work parallel to the edge of a planer bed or other 
machine, or where it is more convenient to use the gage on 
the rail of a planer than from the face of its platen. Price, 
net, to any part of the United States, $1.25.” 
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Vertical twin beam air pumps are described by M. T. 
Davidson Company, 154. Nassau street, New York, in a cata- 
logue just issued. The Davidson Company manufactures a 
full line of marine pumps, condensers, ash ejectors, etc. 


The American “Ideal” steam trap is described in an illus- 
trated “Trap Data Booklet,’ published by the American Steam 
Gauge & Valve Manufacturing Company, Boston, Mass. In 
this ‘booklet it is stated that the ideal way to specify steam 
traps is to know the size orifice in the trap valve. This is 
what governs the capacity, because no more condensation can 
pass through the trap than can pass through the valve. This 
information is published in the booklet mentioned. 


“The Motsinger Double Rotary Engine” is the subject of 
a bulletin published by the Motsinger Rotary Engine Company, 
Fredonia, Pa. This engine is described in part as follows: 
“This double rotary engine is so called because it has two 
rotors, each with two vanes or pistons parallel on each side of 
an abutment rotor, having two clearance grooves, in such a 
way that one vane of one engine on one side the abutment 
rotor receives its steam simultaneously with one vane of the 
other engine on the other side of the abutment rotor, using 
a pair of diagonal ports for inlet and a pair of reversed 
diagonal ports for exhaust—practically formitig two powerful 
co-acting engines exactly alike. We do not believe this prin- 
ciple will ever be surpassed for power production from steam. 
It is clearly and fundamentally applicable not only for steam 
and air engines, but for air compressors, vacuum pumps and 
high-pressure water pumps. Roughly, the gereral plan con- 
sists of a central cylinder or casing having a small bore for 
the long valve rod above, and three bores below with equal 
centers in the same horizontal plane to contain the smoothly 
cut cast iron rotors which are mounted on steel shafts. The 
two outside rotors have each two vanes or pistons and the 
middle or abutment rotor has two grooves. Bolted to the 
cylinder is a steam inlet head on one end and an exhaust 
head at the other, each containing steam chambers and valves 
and having adjustable bearings for the two outside rotors. 
Mounted on extensions of these shafts are three equal gears in 
an oil-tight case, and a pulley or power wheel is keyed on 
extension of the center shaft from which power is taken.” 


BERNSTEIN METAL BERTHS 


Bernstein No. 5550 Folding Berth, installed on U.S.S. 
Providence Harbor. 


‘““STANDEE BERTHS ONE OF OUR SPEC- 


IALTIES.’’ 
for the largest shipbuilders in the U. 


BERNSTEIN MFG. COMPANY, 


*“Newark,’’ 


We have built them in auantitics 
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Manufactured in their entirety in a 
plant which is one of the oldest, largest 
and best equipped metallic bed and bed- 
ding factories in the country. 


A complete, practical and efficient 
line is offered. ‘‘A berth to success- 
fully meet every condition on board 
ship.’’ Also brass and iron beds, mat- 
tresses and pillows. 


We describe them fully in a catalog 
which should be on your files. WRITE 
FOR IT — SPECIFYING CATALOG 
NO. 17. 


One of the distinctive features on our No. 5550 
Folding Berth. The berth cannot work out of 
the supporting socket. 


3rd & Allegheny Ave., 
PHILADELPHIA, PA. 


Dept. 
C., 
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“Lowell Duck,” which is described as the “standard yacht 
sail cloth,” is the subject of a catalogue which has been pub- 
lished by the Boston Yarn Company, Boston, Mass. 

Electric tractors. for use on piers and docks, are described 
by the Elwell-Parker Electric Company, Cleveland, Ohio, in 
bulletins recently issued. The company will be very glad to 
give full information in reference to any particular problem. 

“Pneumatic Flanging Machines” is the title of an illus- 
trated catalogue of 18 pages just published by the McCabe 
Manufacturing Company, Lawrence, Mass. In this catalogue 
the company presents photographic illustrations of work 
actually flanged by the McCabe machine in different shops, 
together with references from many large and successful 
plate working establishments, with which to prove the com- 
pany’s claims. Among the illustrations of work actually per- 
formed are some heads for rectangular tanks, both with round 
corners and square corners; a round storage tank 1o feet in 
diameter, 14 inch thick, the head of which has been flanged 
with the McCabe pneumatic flanging machine; a special tank, 
showing irregular flanges, made with the same machine; some 
dished heads, 14 inch in thickness, which were flanged cold; a 
cone bottom for a rendering tank, and others. The company 
states that with this method of flanging it is possible to flange 
plates any length or width and up to % inch in thickness cold. 
This class of flanging is stated to be especially valuable in 
smoke flues, rectangular up-takes, fireboxes for portable 
boilers, bulkheads, partitions and deck plates for ship work, 
etc. The catalogue states that round corners up to 8 inches 
radius and all thicknesses up to % inch are flanged in one heat 
and with one turn of the bender, and that this operation may 
be performed on rectangular plates that have been flanged 
on two or more sides previous to the corner. The company 
says that although the combination of a hand forge and this 
pneumatic flanging machine is effective for this work, its 
special oil heater will give more speed. Among the testimonial 
reports are some from the Standard Oil Company, the Hodge 
Boiler Works, East Boston, Mass.; the Christopher Cunning- 
ham Company, Brooklyn, N. Y.; the Quaker City Iron Works, 
Philadelphia; the New England Iron Works, Boston, Mass.; 
the Scannell Boiler Works, Lowell, Mass.; Michael Fogarty, 
Inc., New York; the Struthers-Wells Company, Warren, Pa., 
and others. 


MOTT’S 
“COLONIAL” 
MARINE 
LAVATORY 


Weight of lavatory ; 
Weight of receiver 25 lbs. 
Capacity of tank 41% gallons 
Dimensions: Length 24’; width, 17”; 
back, 13’ high; width of shelf, 6”; 
basin, 1444x1114”. ; 
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Receiver Patented July 11, 1911 


The J. L. MOTT IRON WORKS 
1828—Eighty-sven years of supremacy—1915 
Fifth Avenue and 17th Street, New York 


BRANCHES: Boston, Chicago, Philadelphia, Detroit, Minneapolis, Washington, St. Louis, Denver, San Francisco, 
Atlanta, Seattle, Portland (Ore.), Indianapolis, Pittsburgh, Cleveland, Ohio, Kansas City, Salt Lake City, Houston 


CANADA: Mott Company, Ltd., 134 Bleury Street, Montreal, Quebec. 
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and Des Moines. 
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Nosing and bending steel shells are described in Bulletin 
No. 5003 just published by the Hydraulic Press Manufacturing 
Company, Mt. Gilead, Ohio. 


A Drill Bulletin has just been published by the Keller 
Pneumatic Tool Company, Fond du Lac, Wis. Keller rotary 
pneumatic drils are described in this bulletin as follows: 
“Keller rotary type drills are well known as being powerful 
and durable. All delicate parts are eliminated in this style of 
portable pneumatic drill. The number of parts is very small 
as compared with piston drills, and the parts are less liable to 
wear out or get out of order, making reduced repair cost. 
The motor runs at a high speed; this means an economical 
gear reduction and a light-weight machine. There is abso- 
lutely no vibration when these tools are in operation, and they 
are, therefore, especially well adapted for reaming and tapping, 
besides being a steady tool for drilling and flue expanding. 
The material used in the drills is of the best grade of 
vanadium steel casting for the housing, drop-forging for the 
gears, phosphor bronze for the pistons and piston blades. The 
drill spindle runs in ball bearings, eliminating all unnecessary 
friction and giving the best efficiency for the least consump- 
tion of air.” 


A marine type of refrigerating machine is described in an 
illustrated catalogue which has just been printed by the 
Clothel Company, 90 West street, New York. Regarding the 
company’s 3-ton marine machine the catalogue makes the fol- 
lowing statement: “On account of the exceedingly small space 
available for refrigerating machinery on small pleasure yachts 
we have spent a great deal of time in developing a machine 
with the idea of using as little floor space is possible. Our 
efforts have been rewarded by the design of our ‘M’ type ma- 
chine. This machine consists of a rotary compressor driven 
through a flexible coupling and outboard bearing by a Morse 
silent chain from a variable speed electric motor. The brine 
and water pumps are driven by gears from a driving gear 
placed on the main drive shaft. These three gears run in a 
cast iron oil-tight housing, which precludes any possibility of 
noise. The chain is incased in an oil-tight sheet metal chain 
guard. All of this apparatus is mounted on a cast iron bed- 
plate, and all the necessary auxiliary connections are furnished, 
including suction strainer and lubricant sight feed.” 


HE COLONIAL one-piece vit- 
reous china lavatory, with 
integral anti-splash rim ‘oval 
basin, depressed soap dishes, shelf'and 
reservoir, with china cover for filling 
and cleaning, and nickel plated re- 
taining chain, for cover to prevent 
breakage, concealed rubber bound 
hangers, nickel plated self-closing 


push button supply faucet with nickel 
plated chain and rubber stopper and 
vitreous china receiver with 
cealed rubber 


con- 
protected hangers. 
Prices upon application. 
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July 11, 1911 


Lavatory Patented { Feb. 23, 1915 


Works at Trenton, N. J. 
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THE STORY OF THE 


AMERICAN MERCHANT MARINE 


The title of this book is descriptive, but a 
more complete idea of the scope of the 
work may be obtained by reading the 
Table of Contents, which is as follows: 


In the Beginning. 

Early Growth. 

Evolution of the Smuggler and the Pirate. 

Before the War of the Revolution. 

Merchantmen in Battle Array. 

Early Enterprise of the United States Mer- 
chant Marine. 

French and Other Spoliations. 

The British Aggressions. 

The Beginnings of Steam Navigation. 

Privateers, Pirates and Slavers of the Nine- 
teenth Century. 

The Harvest of the Sea Before the Civil War. 

The Packet Lines and the Clippers. 

Deep-Water Steamships—Part I. 

Deep-Water Steamships—Part II. 

The Critical Period. 

During a Half Century of Depression. 


340 Pages. 16 Illustrations. By John R. 
Spears. Price, $1.50. 


FOR SALE BY 


ALDRICH PUBLISHING COMPANY 
17 BATTERY PLACE, NEW YORK 


“Link-Belt Silent Chain” is the title of Data Book No. 125 
just published by the Link-Belt Company, Chicago, Ill. This 
is an exceptionally handsome volume of 110 pages, profusely 
illustrated. Among the uses to which the Link-Belt Com- 
pany’s silent chain may be put is for machine tool drives, in 
connection with which the following statement is made in the 
catalogue: “The driving force through a chain, positive but 
elastic, is equal at each instant to the force required to do the 
work at the rate of the feed and speed as set, meeting unflinch- 
ingly the requirements as they arise. A steady, uniform rate 
of work is the result. The deflections in the machine parts are 
held constant, and the tools cut away the metal, as opposed to 
the tearing and chattering that occur with the shock of high- 
speed gears, or with the creep and slip of leather belts. 
Numerous carefully made tests between belt-driven and chain- 
driven machines give the following average results in favor 
of the chain drive: Twenty percent greater output; 20 per- 
cent saving in power; from four to ten times the service is 
obtained on cutting tools, with the consequent saving in time 
of operator for grinding, resetting, etc.; better finish; less 
wear and tear on bearings and other rotating parts; larger 
and heavier work may be done on the same machine.” 


At Your Finger Tips— 


All the Mercantile Steam Vessels on the Atlantic Coast 


JOHNSON’S 
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The Seabury watertube boiler, which is used by various 
departments of the United States Government, is described 
in Catalogue 10-A, published by the Boiler Department of the 
Gas Engine & Power Company and Chas. L. Seabury & Com- 
pany, Con., Morris Heights, N. Y. 


The latest publication issued by the Lagonda Manufactur- 
ing Company, Springfield, Ohio, is a 24-page bulletin on its 
triple-acting automatic cut-off valves and non-return valves. 
This book briefly but completely discusses the function of 
these valves, and illustrates the several types made by the 
Lagonda Manufacturing Company, which are the standard 
angle type and straight-way valve, the low,squat body valve 
for low head room and the horizontal valve. A copy of this 
bulletin will be sent to anyone on request. 


Bulletin No. 60—The Richardson Model “Tl” Sight-Feed 
Oil Pump, recently issued by The Richardson-Phenix Com- 
pny, Milwaukee, Wis., contains much new information con- 
cerning the well-known Model “M” lubricator. Interesting 
illustrations show the process of manufacture from the raw 
material to the finished lubricators on the test rack, and give 
a good idea of the manner in which the pumps are drilled and 
milled from a solid block of cast iron. An interesting chapter 
on gas engine lubrication discusses the question of timing the 
admission of oil so that it is forced directly onto the engine 
pistons. Other items of interest are a description of the new 
Richardson air spray attachment; also the steam and electric 
attachments for heating the oil in the lubricator reservoir. A 
double-page illustration of the New York skyline shows that 
practically all important buildings in the metropolitan district 
are equipped with Richardson-Phenix lubricating appliances. 
Copies of the above bulletins may be had upon request from 
the Richardson-Phenix Company. 


“Finding and Stopping Waste in Modern Boiler Rooms” 
is the title of a 68-page book devoted to the use and design 
of Cochrane meters, issued by the Harrison Safety Boiler 
Works, Philadelphia, Pa. The value of feed water and con- 
denser meters as aids in the management of power plants is 
taken up in detail in the introductory part of the book, cover- 
ing, among other factors, grade of fuel, grates, methods of 
firing, air leaks, control of draft, condition of gas passages, 
scale and soot on boiler tubes, radiation, etc. With a feed- 
water meter installed, it becomes possible to measure the effect 
of changes in connection with these several factors, the over-all 
efficiency and economy, and the mears and ways of obtaining 
the desired result having been ascertained, the manager or 
engineer is in a position to insist upon good results con- 
tinuously; that is, with facilities for continuous quantitative 
measurements and records as afforded by this apparatus, scien- 
tific management becomes easy and natural, and standard rules 
of operation, such as directions for handling fires, regulation 
of draft, blowing of soot, banking of fires, carrying overloads, 
etc., can be written out, so that any man. following them can 
obtain good results. The use of records further arouses the 
ambition and spirit of emulation of the men, and makes it 
possible to reward special skill or attention to duty, as bonuses 
or promotions. In the subsequent sections of the book the 
Cochrane metering heater (combined open feed-water heater 
and hot-water meter), with its several modifications, is de- 
scribed in detail, as also the Cochrane flow recorder, for use 
in connection with V-notch weirs. In the last pages of the 
book of a new type of meter, working on the volumetric prin- 
ciple, by means of which it is said to be possible to obtain 
great accuracy, as within one-third of 1 percent, is described. 


Owners and Addresses. ¢ 

When and where built. ge 

Gross and net tonnage. ,» 

Hull particulars. 7, 
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particulars. 7 


STEAM VESSELS OF THE ATLANTIC COAST a C. 


Complete and _ reliable 


information for shippers, 


owners, mariners,  / 


manufacturers, dealers—everybody connected with the shipping business. y 


EADS JOHNSON PUBLISHING COMPANY a 


30 Church Street 


Discount price to cash subscribers before Dec. Ist, 1915. 


Ready for delivery Jan. Ist, 1916. 
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Boiler rivets, structural, tank, ship and bridge rivets are 
described by the S. Severance Manufacturing Company, Glass- 
port, Pa., in a bulletin the company has just issued. 

Heavy plates. tank, flange and firebox, also blue annealed 
steel plates and sheets, are made by Alan Wood Iron & Steel 
Company, Widener building, Philadelphia, Pa. 

Hydraulic tools and equipment of all sorts, such as ac- 
cumulators, rivets, flanging presses, shears, punches, bull- 
dozers, etc., are made by R. D. Wood & Company, 400 Chestnut 
street, Philadelphia, Pa., and are described in a bulletin the 
company has just published. 

Boiler makers’ tools and machinery, such as vertical and 
horizontal plate bending rolls, plate straightening rolls, plate 
planers, flanging clamps, and all types of punches, shears and 
riveting machines are described in a catalogue published by 
Wickes Bros., Saginaw, Mich. 

Electric arc welding is described in an illustrated bulletin, 
B-4005, just published by the C & C Electric & Manufacturing 
Company, Garwood, N. J. According to the C & C Company, 
“When welded with a ‘C & C outfit your seams will be contin- 
uous, uniform throughout and equal in strength to the metal 
of the sheet. Calking is entirely eliminated and joints may 
be either lapped or butted as required. Tanks welded with 
C & Care welders may be tested to destruction without break- 
ing out at the seams, and pressures of over 5,000 pounds have 
been applied to our welded joints without leakage or fracture.” 

“Modern Welded Pipe” is the title of a booklet which has 
just been issued by the National Tube Company, Frick build- 
_ ing, Pittsburg, Pa. In reference to this booklet the National 
Tube Company makes the following statement: “We have 
recently issued a booklet, “Modern Welded Pipe,’ which treats 
of the manufacture, uses and characteristics of tubular prod- 
ucts. While this book was not issued for general distribution, 
we will gladly send a copy to any person whose letterhead or 
activities would indicate a legitimate use. We will also send 
on request List No. 5, showing sizes, dimensions, trade cus- 
toms and specifications.” 

“Dixon’s Graphite Pipe Joint Compounds” is one of the 
articles published in the October issue of Graphite, issued 
monthly by the Joseph Dixon Crucible Company, Jersey City, 
N. J. Users of pipe joint compounds will be interested in 
reading this article, which we reproduce herewith: “The 
shipping clerk of the Dixon Grease, Paint & Lubricant 
Works made the remark the other day that it looked very 
much as though the foreign nations were eating Dixon’s 
Graphite pipe joint compound, owing to the very large ship- 
ments that were being made. On looking up our records, we 
find that the shipping clerk’s statement is not without founda- 
tion so far as the sales are concerned. Dixon’s Graphite pipe 
joint compound has for the past few years met with a sale in 
foreign countries several times greater than it has enjoyed in 
the United States. Whether this is due to greater appreciation 
of its merits by foreigners, or to a more vigorous sales policy, 
we cannot say. Dixon’s Graphite pipe joint compound is a 
material absolutely without an equal for putting together all 
threaded joints. Being much lighter and much greater in bulk 
than red lead or white lead, it is far more economical to use 
than either of those materials. Being a lubricant, it enables 
the pipe fitter to make a joint far tighter, as he can get a 
quarter or half turn more on his pipe with the graphite com- 
pound than he can get with lead compounds. It is also true 
that, due to the lubricating quality of the graphite compound, 
the work of the pipe fitter. is much easier and he is less tired 
at night than when he is making use of other forms of com- 
pound. The Dixon Company itself makes a large use of its 
Graphite pipe joint compound. Whenever the engineer opens 
the B. & W. boilers, every header is coated with Dixon’s pipe 
joint compound. This prevents leakage, prevents sticking, 
makes the work easier and prevents rusting. Dixon’s Graphite 
pipe joint compound is a material that should be in use in 
every factory in the land. It should be used in all boiler 
works, gas companies and wherever there are ground flanges 
or threaded pipes to be joined. All threaded pipes that are put 
together with Dixon’s Graphite pipe joint compound can be 
opened any time without fear of breakage or straining of 
tools.” 


COMPOSITIONS FOR 


In use and in stock at all ports of the world. 
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Pop Safety 
Valves 


The 


Quality 
Standard 


Accuracy 
=3 Standard 


No. 16 Style Marine Valve 


BOSTON, U.S. A. 
Chicago 


THE ASHTON VALVE CO., 
New York St. John’s House, London, Eng. 


ROSS SCHOFIELD BOILER CIRCULATORS 


OVER 3,000,000 HORSE-POWER 
INSTALLED OR ON ORDER 


ROSS SCHOFIELD COMPANY 


17 BATTERY PLACE NEW YORK CITY 


CEDERVALL’S PATENT 


Protective and 
Lubricating Boxes 


FOR PROPELLER SHAFTS 
Are fitted to more than 3,000 Steamers, 


with shafts ranging between 14 in. and 208 in. in diameter. 


Our system insures maximum safety of propeller shafts, as these 
are running in oil, consequently no corrosion. 

The costly liners on shafts may therefore be dispensed wah as 
being absolutely superfluous. . 5 : 


FRICTION MINIMISED 


Consequently 
—POWER SAVED.— 


Old Stern Tube Arrangements can be altered for application 
of this Lubricating Box at a very Nocatee Cost. . 


MAKERS: 


F. R. CEDERVALL & SONER, 


GOTHENBURG, SWEDEN. 


AGENTS—England, East Coast: Jos. Jounson, Newcastle-on-Tyne. 
England, West Coast: MAxTon & SINCLAIR, Liverpool. Scotland and 
Iveland: Joun G. Kincarp & Co., Ltd., Greenock. Norway: I. von der 
Lippe, Christiania; C. DAHM, Bergen; "OLAF BERG, Stavanger. Nether- 
lands and tts Colonies: N. V. SORRABAYASCHE MACHINENHANDEL, v/h 
Becker & Co., The Hague. Italy: Dorr. ATTILIO PANZANO, Genova. 
U.S.A., West Coast: Louis WILHELMSON, United Engineering Works, > 
San Francisco, Alameda and Oakland. 


HOLZAPFELS 
IRON AND STEEL VESSELS’ 


Over 18,000,000 gross tons of shipping coated annually 
Proprietors of INTERNATIONAL COMPOSITION, ANTICORROSIVE, and ANTIFOULING 


HOLZAPFELS AMERICAN COMPOSITIONS CO., Offices, Welles Bldg., 18 Broadway, N. Y; 
HOLZAPFELS, LTD., Milburn House, Newcastle-on-Tyne, England. 


BOTTOMS 


When writing to advertisers please mention INTERNATIONAL MARINE ENGINEERING. 


DECEMBER, I9I5 


In the latest number of Plymouth Products, published by 


the Plymouth Cordage Company, North Plymouth, Mass., are 
a number of interesting photographs showing the use of Ply- 
enough rope in towing jobs. One of these is described as 
follows: “Imagine a sunken coal barge of 3.000 tons, with its 
bow resting on bottom in 7 fathoms of water and its stern just 
barely afloat. Quite a load to haul inshore, you say. Yet 
jobs like this are all in the day's work of the Thames Tow 
Boat Company, of New London, Conn., and other such con- 
cerns. And uneventful enough, too, when Plymouth manila 
is used for the hauling. The sunken vessel in our illustration 
is the Philadelphia & Reading barge Exeter. She was sent to 
the bottom off Narragansett Bay by the steamer Concord, and 
when this picture was snapped was being hauled into shoal 
water by the New London tug Paul Jones. A bridle of 10-inch 
Plymouth manila was used. At one time during the haul 
three tugs were pulling together on the bridle and developing 
a total of 3,000 horsepower. Yes, the New London concern 
uses Plymouth exclusively.” 


The Ingersoll-Rand Company, 11 Broadway, New York, 
N. Y., has issued two new booklets, Forms 76 and 9201. 
Form 76 is an 80-page catalogue, subject “Water Lifted by 
Compressed Air.” It is a very complete treatise on the Air 
Lift and explains in thorough detail the air lift system of 
pumping. To all those in any way interested in adequate 
water supply a copy of this booklet will be found invaluable, 
since it very intelligibly presents all the facts essential in ana- 
lyzing a proposition involving the use of clean water in quan- 
tity. Form 9201 is a 128-page 6x9 catalogue on Calyx core 
drills. The principle function of the core drill is the deter- 
mination of the character, order, thickness and extent of the 
materials beneath the earth’s surface, by means of cylindrical 
cores which it extracts. In coal and metal mines, stone quar- 
ries, contract work or for canal or tunnel developments pro- 
jected, the core drill is used and takes what is otherwise an 
unknown quantity and converts it into an absolute certainty. 
By determining the actual conditions in advance, it is a me- 
dium to save thousands of dollars in machine equipment, un- 
derground workings, etc., that might otherwise be expended 
only to find a barren property. Booklet is illustrated, gives 
size and capacities of the different types and shows the appa- 
ratus in Operation in the various fields. 
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“The Cost of Pumping Water” is the title of a collection 
of graphical charts, with accompanying explanatory text, issued 
by the De Laval Steam Turbine Company, Trenton, N. J. The 
object of the publication is to facilitate computation of the 
over-all economy of different types of steam pumping units, 
having given the cost of fuel, steam pressure, rate of interest, 
cost of apparatus and other variables. The first chart shows 
the number of British thermal units represented by each pound 
of steam for various combinations of superheat, steam pres- 
sure and feed-water temperature. The second chart gives the 
cost of 1,000 pounds of steam and the cost of a million British 
thermal units in the steam from the cost of coal per ton, the 
heat value of the coal and the boiler efficiency. The third 
diagram shows the relation existing between the average cost 
of steam-turbine-driven centrifugal pumping units and the 
head pumped against. The fourth diagram shows the amount 
of money to be set aside yearly for sinking fund, to cover de- 
preciation for different terms of life and rates of interest. 
The fifth diagram is the well-known Mollier steam chart, sup- 
plemented by a convenient scale, by means of which British 
thermal units available per pound between given limits, the 
resulting velocity of steam in feet per second, and the cor- 
responding duty in foot pounds per 1,000 pounds of steam, and 
the pounds of steam per horsepower-hour may be read off 
directly. The sixth diagram is an alignment chart for deter- 
mining the resistance of pipes to flow of water. Three scales 
represent gallons per minute, diameter of pipe in inches, and 
loss of head in feet per 1,000 feet of pipe. A straight edge laid 
across points corresponding to known figures on two of the 
scales, shows thé third variable by intersection with the re- 
maining scale. At the end of the publication a list of repre- 
sentative municipal installations of De Laval steam-turbine- 
driven centrifugal pumps, from which it is to:be observed that 
units of this type have been installed for capacities as large as 
100,000,000 gallons per day and heads as great as 334 feet, and 
have developed duties exceeding 150,000,000 feet-pounds per 
1,000 pounds of steam. It is also pointed out that because of 
the low first cost of apparatus, foundations and buildings in- 
herent in this type of pump, the total cost of pumping water is 
greatly reduced as compared with the much larger, heavier and 
more expensive triple-expansion reciprocating pumping en- 
gines, in spite of the somewhat higher duty exhibited by the 
latter. Copies of the publication are offered gratis to those 
interested. 


FIRE TUBE MARINE SUPERHEATER 
FIGHT REASONS WHY: 


1. It is adaptable to either new or existing boilers 
of the fire tube type and 
can be applied with no 
change in design or con- 
struction. 


It renders possible 
increase in output of 
boiler horse power from 
a given boiler plant, 
10% to 20%. 
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It will produce the same 
power output with fewer 
boilers. 
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OU 


5. It results in a saving of fuel over saturated plants, 
both operating under 
the same draft condi- 
tions, of 10% to 20%. 


It reduces the mainte- 
nance costs by the pre- 
vention of water ham- 
mer, leaky flanges and 
condensation in the 
cylinders. 


It does not prevent 
rapid, thorough and fre- 
quent cleaning of the 
tubes. 


. It reduces the size of the 
bunkers, thereby reduc- 
ing the draft of the vessel with a given cargo or 
making possible an increase in revenue cargo. 


8. Its construction pro- 
vides easy access to all screwed joints and the 
easy removal of the parts. 


LOCOMOTIVE SUPERHEATER CoO. 


30 Church St., New York, N.Y. 
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People’s Gas Bldg., Chicago, Ill. 
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“Thor” pneumatic and electric tools are described in a 
circular just published by the Independent Pneumatic Tool 
Company, 1307 Michigan avenue, Chicago, Ill. In this circular 
ten features of “Thor” tools are given as follows: “Corliss 
valves, roller bearings, telescopic screw feed, removable crank 
chamber plate, cast steel casing in two parts, and protected 
valves in air drills; ball and roller bearings and special pow- 
erful motor in electric drills; one-piece drop-forged barrel 
and handle in long-stroke riveting hammers, and new single 
valve in chipping and calking hammers. The ‘Thor’ line 
consists of piston air drills; reversible flue rolling, reaming, 
tapping and wood-boring machines; close-quarter drills; 
grinders; pneumatic riveting, chipping, calking and beading 
hammers; staybolt drivers; pneumatic holders-on; hose and 
hose couplings; rivet sets and electric drills.” 


“Salesman-Ship” is the publication issued by the Columbian 
Rope Company, Auburn, N. Y. From it we take the follow- 
ing: “So many of our friends have spoken of the value of the 
educational articles which have appeared in Salesman-Ship 
since its inception, that we are going to suggest making your 
copies into a permanent reference library. To enable all of 
you who are interested in the study of rope and twines, the 
fiber used in their manufacture and the method of manufac- 
ture, we are offering a binder which can be very easily used 
for binding a year’s issue of our Salesman-Ship. Bind your 
copies of Salesman-Ship and make them a permanent source 
of information. You will find that it is a very excellent way 
to make sure of retaining copies of all issues for reference 
purposes. Beginning with the September issue, Salesman-Ship 
was punched with two small holes on the left-hand binding 
margin, which will enable you to insert them quickly and 
evenly. The value of this information to you is certainly 
worth a whole lot more than the price that we have placed on 
this binder. They will be furnished to any of our friends 
who wish them for 25 cents each, containing all issues of 
Salesman-Ship up to date. You had better get one now while 
we have an ample supply. Send 25 cents by money order or 
in postage stamps.” 


BUSINESS NOTES 


ANNOUNCEMENT.—lhe Sprague Electric Works of the 
General Electric Company has recently openeda sales office in 
the Provident Bank Building, Cincinnati, Ohio, under the 
management of Mr. Frank H. Hill. The Cincinnati office has 
been established to facilitate the prompt and efficient handling 
of the increasing business in that section. 


LATE SALES of the Brunswick Refrigerating Company, New 
Brunswick, N. J., are as follows: To Wm. Cramp & Sons, 
three 2-ton plants, two for the steamers of the Sun Company, 
now being built, and one for the Petroleum Transport Com- 
pany’s steamer, now being built. This is the third Petroleum 
Transport steamer to be equipped with Brunswick apparatus. 
Through the Newport News Shipbuilding & Dry Dock Com- 
pany orders were received for two I-ton plants for the Cro- 
well & Thurlow steamers, now being built at Newport News. 
There are now seven Crowell & Thurlow steamers equipped 
with Brunswick apparatus. Orders have been given by the 
New York & Porto Rico Steamship Company for equipping 
three of their steamers now in service. The plants are in- 
stalled while the boats are in port between trips, .and it is not 
necessary to delay the sailing of the vessel any while the plant 
is being put on. The Clinchfield. Navigation Company has 
placed orders for 1%-ton plants for their steamers Clinchfield 
and International. The Vacuum Oil Company has ordered a 
t-ton plant for their steamer Gargoyle. Richard Howe has 
had his yacht Natoma equipped with a %-ton Brunswick 
plant, cooling two refrigerators. The compressor is operated 
by a kerosene engine geared to the compressor. In case 
steam is not always handy. it is possible to use a kerosene or 
gasoline engine. The Gulf Refining Company has recently 
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CUMMINGS DIRECTION INDICATOR 


One Pipe and No Valves 


IHIS is operated by means of pressure or vacuum produced 
T by a small pump connected to the propeller shaft. For 

rotation forward, the vanes within this pump produce a 
partial vacuum throwing the pointer into the ‘‘ahead’’ position. 
When the shaft is reversed, the vanes of the pump produce a 
definite pressure within the pipe leading to the indicator, thus 
throwing the pointer into the ‘‘astern’’ position. As soon as 
the shaft comes to rest, the indicator returns to zero. 


SEND FOR CATALOG. 


Cummings Ship Instrument Works 
110 High Street, Boston, U. S. A. 


placed an order for equipping the steamship Ligonier with a 
2-ton plant for cooling refrigerators and cooling drinking 
water. A 2-ton plant was installed on the sister ship Larimer 
a short time ago, and has worked out so satisfactorily that the 
order for the Ligonier has been placed. Data regarding 
Brunswick marine refrigerating, ice-making and water-cooling 
plants will be gladly furnished on request by addressing the 
Brunswick Refrigerating Company, Marine Department, New 
Brunswick, N. J. 


W. R. Haynirz, manager of Bolinders Company, 30 Church 
street, New York, the American office of J. & C. G. Bolinders, 
Ltd., Stockholm, Sweden, has sailed for Stockholm; to be 
gone about six weeks. Referring to his trip, Mr. Haynie 
writes INTERNATIONAL MARINE ENGINEERING as follows: “I 
am making this trip at the present time with a view of in- 
creasing the facilities for delivering the Bolinder marine oil 
engines in America, where the demand is increasing so rap- 
idly that it is hard to keep up with deliveries. This carries out 
the position taken by me years ago, which I have stuck to 
throughout several years of constant effort, viz.: The United 
States is producing 80 percent of the oil of the world; it is, 
therefore, the market for oil engines, and in course of time 
the American industrial interests will realize the value of and 
adopt the methods—long since in use in Europe—of consid- 
ering economy before first or initial cost of equipment, mean- 
ing that it frequently justifies the owner of a ship or power 
plant to pay double the initial price for machinery in view 
of the fact that the economy of the higher cost machinery 
will more than save itself in total cost within several years’ 
operation.” 


MARTEN -FREEMAN COMPENSATING DAVIT 


Being specified by leading Marine Architects and installed by representative 


AMERICAN SHIPBUILDERS and SHIPOWNERS 


Six Standard Sizes to meet 


all usual conditions 


17 Battery Place 


ROBERT BRUCE STEWARD 


Modified types designed to 


meet special conditions 


New York 
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HELP AND SITUATION AND FOR SALE ADVERTISEMENTS 


No advertisements accepted unless cash accompanies the order. 


Advertisements will be inserted under this heading at the rate of 4 
cents (2 pence) per word for the first insertion. For each subsequent 
consecutive insertion the charge will be 1 cent (% penny) per word. 
But no advertisement will be inserted for less than 75 cents (38 shillings). 
Replies can be sent to our care if desired, and they will be forwarded 
without additional charge. 


Salesman, aged 28, with nine years’ experience in yacht, 
commercial, vessel brokerage and marine products, wants posi- 
tion. Is well acquainted among shipyards. Address Salesman, 
care of INTERNATIONAL MARINE ENGINEERING, 17 Battery 
Place, New York. 


For Sale—One Knowles Independent air pump and jet con- 
denser, in A-1 condition, size, 10 x 14 x 18. Price, $200. Ad- 
dress Lake Champlain Transportation Company, Whitehall, 
INSRYS 


Mechanical Engineer-and practical hull constructor com- 
petent to take charge of engine or hull department would like 
to connect with ship or boat building firm desirous of building 
their own oil engines. I have icvented and perfected a marine 
oil engine suitable for large and medium units. This engine 
is the outcome of twenty years of experimenting and is devel- 
oped on different principles from those at present on the market. 
It starts and controls like a steam engine even as a single 
cylinder unit without special starting gear and with load on 
using the low grade fuels. Address Box 75, care of INTER- 
NATIONAL MARINE ENGINEERING. 


WANTED 


Three bright and loyal young men with combined capital of 
$15,000 to take charge of the production and selling ends of 
The Motsinger Rotary Engine Company. Experiments 
are over, and plant on R. R. siding worth $20,000 and free 
of debt is ready to run. 


Undoubted large market is ready 
for these fine economic engines designed for high pressure 
marine service. You can name your own salaries consistant 
with the finances and successful growth of the business. 
Answer if you have as much as $5,000 of ready money and 
bring undoubted good references, and come and investigate 
this proposition in person. No better fundamentally pro- 
tected proposition can be found. 


Address N. H. Motsinger, President, Fredonia, Pa. 


WANTED 


Complete sets of INTERNATIONAL MARINE 
ENGINEERING for the years 1910 and 1913; 
or bound volumes of both years in good 


condition. Write us, stating price asked. 


iaternational Marine Engineering 
17 BATTERY PLACE, NEW YORK 


Netson VAtves at the Panama-Pacific Exposition. The 
Nelson Valve Company, Philadelphia, Pa., has on display at 
the exposition an exhibit of valves which has attracted very 
favorable attention. Its most striking feature is a large re- 
volving black velvet-covered display stand, on which has been 
arranged a comprehensive assortment of brass valves of va- 
rious kinds. Included among them are gate, globe, angle, 
swing check and non-return valves. They have been mounted, 
so as to afford an excellent opportunity for a close and de- 
tailed examination of every feature. In addition a number 
of sectioned valves of each kind are displayed, so that the 
internal design may be more easily explained. 


INTERNATIONAL MARINE ENGINEERING 


MARINE SOCIETIES. 


AMERICA. 


AMERICAN SOCIETY OF NAVAL ENGINEERS 
Navy Department, Washington, D. C, 


SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS 
29 West 39th Street, New York. 


NATIONAL ASSOCIATION OF ENGINE AND BOAT 
MANUFACTURERS 
29 West 39th Street, New York City. 


UNITED STATES NAVAL INSTITUTE 
Naval Academy, Annapolis, Md. 


AMERICAN ASSOCIATION OF MASTERS, MATES AND PILOTS 1 
Neue President—John H. Pruett, 423 Forty-Ninth St. Brooklyn, 4 


National Treasurer—A. B. Devlin, 21 State St., New York. 
National Secretary—M. D. Tenniswood, 308 Vine St., Camden, N. J. 


: THE AMERICAN SOCIETY OF MARINE DRAFTSMEN 
resident—J.Emile Schmeltzer, 221 Cumberland street, Brooklyn, N. Y. 
Vice-President—H. A. Hope, Newport News S. B. & D. D. Co. New 
port News, Va. i 
Secretary—B. G. Barnes, 40 Faxon avenue, Quincy, Mass. 
Treasurer—P. K. Thurston, Navy Department, Washington, D. C. 
Executive Committeeman—P, H. Frohwein, New London, Conn. 


MARINE ENGINEERS’ BENFICIAL ASSOCIATION 
NATIONAL OFFICERS. 


President—A. Bruce Gibson, 17 State street, New York. 
Secretary—Geo. A. Grubb, 1040 Dakin street, Chicago, III. 
Treasurer—A, L. Jones, 38 Avery avenue, Detroit, Mich. 


CANADA. 
GRAND COUNCIL, N. A. OF M. E. OF CANADA 


Grand President—L. B. Cronk, Windsor, Ont. 
Grand Vice-President—A. F. Hamelin, 3210 Letang St., Montreal. 
Crand Sccneia yun cacun cima INcl J. Morrison, P. 6. Box 288, St. John. 


GREAT BRITAIN. 


INSTITUTION OF NAVAL. ARCHITECTS 
6 Adelphi Terrace, London, W. C. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND 
89 Elmbank Crescent, Glasgow. 


NORTHEAST COAST INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS 
Bolbec Hall, Westgate Road, Newcastle-on-Tyne. 


INSTITUTE OF MARINE ENGINEERS, INCORP. 
The Minories, Tower Hill, London. 


“Lea” V-Notcu MEeErTer in operation at Yarnall-Waring Ex- 
position Exhibit. One of the interesting exhibits in the Palace 
of Machinery, at the Panama-Pacific Exposition, is that of 
Yarnall-Waring Company, Philadelphia, Pa. At the front of 
the exhibition space is a full-sized working “Lea” V-Notch 
recording liquid meter. Recording instrument, float and V- 
notch are all complete, as is also the tank, with the excep- 
tion of the top, which has been removed. Ingenious arrange- 
ments have been made, so that the actual operation of the 
meter may be followed through from start to finish. A cen- 
trifugal pump operates the apparatus. It lifts the water to the 
chamber in front of the V-Notch weir, over which it must 
pass to be metered. An electric light has been placed under 
the flow of water over the V. Another light has been placed 
in the instrument case above the tank, where the recording 
pen traces the amount of flow over the weir on a chart. An 
observer may stand in front of the case, and by operating: a 
valve controlling the amount of flow over the weir, watch the 
action of the recording instrument, just as though it were, 
under actual working conditions. 
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LOOKS 
GOOD 


doesn’t it— 


and it’s “dollars 


to doughnuts” 
it tastes good. 


That ig IL! El YOU (the Engineer at So & So’s Plant) will get the 
chance to faste it; but—if you must spend Thanksgiving tinkering 
around some sizzling, spitting, steam joint, making everlasting 
repairs, even the drumstick, saved for Dad, won't taste good. 


You’ve heard this before—it’s an “fold joke with a new leather washer’— 
picturing Dad, the Engineer, losing his holiday, eating a “cold snack” on 
account of using inferior packing, valves, etc., etc. It’s an overworked, thread- 
bare gag; but—come to think about it—there’s much truth in it, unless, 


of course, you use PEERLESS PACKINGS. 


“x YOU use 
Ik Peerless 
Packinégs 


it’s mot necessary to tell 
you of their reliability, 
of their long life and 
superior service, also of 
their being the most 
imitated lines on the 
market. 


If YGU do not use them, why not get 
acquainted with our goods—and us, 


We havea “‘right-at-home’’ packing for every service 
condition under the Sun, no difference what nor where 


RAINBOW—the ‘‘Turkey RED” sheet, 
for any joint, any pressure. The ONE 
packing that never makes Engineers 
lose their holidays or Sundays. 


PEERLESS RUBBER MEG. CoO. 


31 Warren St. 


NEW YORK 
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Marine _— 
Refrigeration 


makes it possible to carry ship’s 
stores and perishable cargo of 
any kind for an indefinite 
period without loss. 


SRECwD? 


Texas Co. S. S. Illinois 


To get rid of the delay, muss, expense, and inefficiency 
of icing, 
—to insure dry refrigerators, and even temperatures 
much lower than is possible with ice, 


11 


—to furnish ice cold drinking water, TEXAS 

—to make any quantity of ice for table and other uses COMPANY 

if necessary, 

—install a BRUNSWICK marine refrigerating plant, VESSELS 

—costs little to install—pays for itself in a very short are equipped with 

time—complete installation occupies little space. BRUNSWICK 

Brunswick Refrigerating Co. apr 
ants 


Marine Department 
NEW BRUNSWICK, N. J. 
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‘“Watch the Thermometer’’ 


A Sick Boiler 
Means A Sick Ship— 


Your Steamer’s Boiler is Your Steamer’s Heart 
And a boiler that’s not functioning properly is sick. 


Because of anatomical features peculiar to it, the Scotch type of boiler is subject 
to a most damnable functional disorder: POOR CIRCULATION. 

This disease is pernicious, insidious and—deadly. It has been the hidden 
cause of many an internal trouble for which it has escaped the blame, ‘Through the 
agency of its own secret accomplices (and hiding behind them) it begins its work of 

hindrance and destruction with the boiler’s first breath—and hastens 


E kliff A ° its Jast. And from the first, the health of the boiler is impaired, its 

Cc | utomatic usefulness diminished; before long it becomes a chronic invalid, 

o = requiring much careful nursing and expensive nourishment to get 

Boiler Circulators half the work out of it that a healthy boiler would do without such 
pampering and expense. 

Much doctoring and surgery have been resorted to in an effort to alleviate the 

weakening and destructive conditions which inevitably follow poor circulation. 

Various stimulants, injections and drugs have been administered, and cutting and 


tinkering done—but it’s an endless job—and it doesn’t reach the source. It doesn’t 
cure the disease—but perpetuates it. 


The ‘‘ Plymouth”’ is one of the 
Coastwise Transportation 
Co.’s eight new steamers equi p- 
ped with Eckliffs. Twenty-five 


Coastwise boilers now equipped. = 
" 


PLYMOUTHHUS.A 


Photo by N. Y. Sh 


Doctoring evil effects doesn’t eliminate evil causes. Calking leaky seams and 
replacing broken stays doesn’t lessen boiler strains. Chemicals that dissolve scale 
will eat steel. Forced fires only aggravate and intensify the troubles—and waste 
good fuel; sending more heat wp doesn’t appreciably increase water temperatures 

below the grates. 


Create and Maintain No wonder Scotch Boilers are below par during life and be- 


come old, pitted, grooved, and furrowed before their time! You 


Perfect Circulation would if you were dosed and nursed all your life because of weak 


and faulty circulation. 


Now, all this doctoring of symptoms, this resorting to temporary and doubt- 
ful expediencies, is foolish and costly. Every Scotch Boiler can have sure and perfect 
circulation. There’s one Specific—and that’s the Eckliff Automatic Boiler Circulator. 
Are you nursing any sick boilers? If so, just give one of them the Eckliff treatment 
—and watch the results. It has already restored many a weak and inefficient boiler 
to robust health and vigorous power. We have ample testimony and proof—get 
them, and 


GET CIRCULATION! 


Eckliff Automatic Boiler Circulator Co. 
46 Shelby Street, Detroit, Mich. 


NEW YORK OFFICE: Singer Building PHILADELPHIA OFFICE: Bullitt Building 
Eckliff Circulators are fully protected by U. S. and foreign patents. 


‘“Watch the: Thermometer ”’ 
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HIS emblem is more than a trade-mark device. It 
stands for the experience, ability and business in- 
tegrity of a long-established house. So that any article 
upon which it appears is not merely offered for sale; it 
is meant to give service. And that every J-M Product 
shall give this service fully and permanently, is the 
whole meaning of J-M Responsibility. 


The principle of a Stillson Wrench illustrates 
the action of J-M Sea Rings on an engine rod. 


4 


A Stillson only grips on “‘one turn” or stroke, so do sea rings 
on an engine rod. Note how the steam pressure acts against the 
hollow space shown in the sectional view and how the flexible lip 
of the ring is forced against the rod. Just as soon as the steam 
pressure falls the pressure of the lip on the rod decreases. 

If you figure out the saving that this makes, you will find that 
there is just one quarter the wear, one quarter the friction or 
power lost, few renewals and long life. 

J-M Sea Rings will more than pay their own way in your 
plant. Why not try them out? 


@@uetue@etie 


The water back of J-M Duplex never gets by. 
In other words—this packing doesn’t leak. 


There are only two ways that water can get by a piece of rod packing 
—pastit orthrough it. If the packing is resilient enough water can’t 
get past it and if.it’s made like J-M Duplex water can’t get through 
it. Note the large rubber core and layers of cement that make the 
packing resilient. 


Then see how these layers of cement hold back seeping water. 
This is why Duplex-packed water boxes are leak-proof. 

If you want a surprise on packing life try J-M Duplex. 

You'll get tired waiting for it to wear out. 


H. W. JOHNS-MAN VILLE COMPANY 


Akron Boston Columbus Duluth Kansas City Minneapolis Philadelphia St. Paul Toledo 
Albany Buffalo Dallas Galveston Los Angeles Newark Pittsburgh Salt Lake City Washington 
Atlanta Chicago Dayton Houghton Louisville New Orleans Portland San Francisco Wilkes-B arre 
Baltimore Cincinnati Denver Houston Memphis New York Rochester Seattle Youngsto wn 
Birmingham Cleveland Detroit Indianapolis Milwaukee Omaha St. Louis Syracuse 


THE CANADIAN H.W. JOHNS-MANVILLE CO., LTD., Toronto, Winnipeg, Montreal, Vancouver 
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ALBO 


Steam Power Plants 


power boiler under construction at our works at Olean. A copy of test of 150 horsepower 

(engine horsepower) at one-half its maximum power under forced draft was published in 
last month’s advertising. The 1,000 horsepower boiler shown is being installed in one of the 
Pennsylvania Railroad Company’s tugs. A similar boiler is being built for a high-speed yacht. 
the details of which will be given at a future date. We have many other sizes under construction 
and ordered at the present time, from 50 horsepower to a thousand. ‘Tests and a number of years 
of service have shown Talbot Boilers to cost less per horsepower year than any on the market. 
They weigh less, occupy less space, are more durable, and are absolutely safe, require no lay-up 
or cleaning periods, and combined with one of our 4-cylinder engines will operate for less than any 
other type of steam or heavy oil engine, therefore they are ideal, because of their compactness, 
light weight and durability for shallow draft barges, auxiliary sailing vessels, tugs, as well as 
pleasure and fishing vessels, submarines and stationary uses where fuel-oil is available. 


TALBOT BOILER COMPANY 


120 LIBERTY STREET NEW YORK CITY 


20 
When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 


’ \HE accompanying illustration shows a 150 horsepower, a 50 horsepower and a 1,000 horse- 


DECEMBER, 1915 INTERNATIONAL MARINE ENGINEERING 


Main Steering Gear i: U. S. Battleship 


PENNSYLVANIA 


Cut for the Newport News 
Shipbuilding & Drydock Co. 


HE UNITED STATES GOV- 

ERNMENT is very particu- 

lar about the accuracy of 

workmanship on a steering gear for a 

battleship. The specifications read 

in part as follows: “Teeth to be cut 

with the least practical amount of 

clearance. A sheet metal template 

of the teeth covering at least two 

teeth spaces must be furnished with 

the gear for the use of the inspector 

and the template must fit every 

tooth for its full width with a 

clearance not exceeding 2-1000 inch 

in any one place.”’ When it is con- 

sidered that the gear illustrated has 

104 teeth, is nine inches wide and has 

a pitch diameter of approximately 

seven feet, the difficulty of complying 

with this requirement is apparent. Some of the best known manufacturers of gears in 
the country maintained that it was practically impossible. We do not ordinarily 
cut spur gears, but to demonstrate the accuracy of our work we took the contract and exe- 
cuted it so as to comply absolutely with the specifications and the inspection of tne Navy 
Department. In fact, we bettered the requirements by a considerable margin. If you 
have a difficult job where accuracy is absolutely necessary, ‘Economy’ gears will fill the bill. 


KERR TURBINE COMPANY, Wellsville, N. Y. 


Turbo Generators, Turbo Pumps, Turbo Blowers, Reduction Gears 


Twelve sets of ‘ECONOMY’ Herringbone Reduction Gears for the air compressors on the 
U. S. Battleships IDAHO and MISSISSIPPI 


S 
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Port Adjuncts Safely and _ Reliably 
Operated by G-E Motors 


Protect the lives and property of those dependent on the reliable operation, of 
harbor and port mechanical devices. 


Dredges, elevators, dry docks, fire tugs, bridges, freight handling machinery, etc., 
are being safely and reliably operated by G-E motors. Maintenance cost has been 
greatly reduced wherever G-F motors have been used. 


Entire sections of the waterfronts of leading cities in the United States and 
Canada have been electrified by the General Electric Company. 


Let our specialists make a proposition to fit your requirements. 


General Electric Company 


Atlanta, Ga. Cleveland, Ohio General Office: Schenectady, N. Y New Haven, Conn. St. Louis, Mo. 
Baltimore, Md. Columbus, Ohio : alos aces New Orleans, La. Salt Lake City, Utah 
Birmingham, Ala. Dayton, Ohio ADDRESS NEAREST OFFICE New York, N. Y. San Francisco, Cal. 
Boston, Mass. Denver, Colo. Ey an Taran Ia cacaelia ll SeNeamYameSchenectad yam cme 
3uffalo, N. Y. Des Moines, Ia. Omaha, Neb. Seattle, Wash. 
Butte, Mont. Duluth, Minn. Philadelphia, Pa. Spokane, Wash. 
Charleston, W. Va. Elmira, N. Y. Jacksonville, Fla. Louisville, Ky. Pittsburg, Pa. Springfield, Mass. 
Charlotte, N. C. Erie, Pa. Joplin, Mo. Memphis, Tenn. Portland, Ore. Syracuse, N. Y. 
Chattanooga, Tenn. Fort Wayne, Ind. Kansas City, Mo. Milwaukee, Wis. Providence, R. I. Toledo, Ohio 
Chicago, Ill. Hartford, Conn. Knoxville, Tenn. Minneapolis, Minn. Richmond, Va. Washington, D. C. 
Cincinnati, Ohio Indianapolis, Ind. Los Angeles, Cal Nashville, Tenn. Rochester, N. Y. Youngstown, Ohio 


s For Michigan business refer to General Electric Company of Michigan, Detroit. 
For Texas, Oklahoma and Arizona business refer to Southwest General Electric Company (formerly Hobson Electric Co.), Dallas, 
El Paso, Houston and Oklahoma City. For Canadian business refer to Canadian General Electric Company, Ltd., Toronto, Ont. 
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FERRY BOAT LIGHTED 
‘BY MAZDA LAMPS *- 
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EXTRA HEAVY 


GLOBE. 


The most modern and thoroughly 
up-to-date globe valve at present 
on the market. By far the best 
globe valve for marine service yet 
produced, it being particularly adapt- 
ed for high pressures, also for gen- 
eral severe marine work. 


SOME OF OUR SPECIAL FEATURES 
ARE ENUMERATED BELOW: 


All castings of our special bronze mixture, made 
from metal patterns on pneumatic molding ma- 
chines. 

All parts made with special tools, insuring ab- 
solute uniformity. 

Body of special rugged design; steam is not re- 
tarded in its flow owing to body’s form—it is so 


Manufactured by STAR BRAS 


INTERNATIONAL MARINE ENGINEERING 


The “Renewable” 


VALVE 


designed that metal is distributed where most 
needed for severe use. 


Seat and Disc are both Renewable and extra 
heavy; the bevel or taper of both is at a sharp 
angle, with a very light bearing, insuring less 
liability of foreign matter lodging on seat when 
valve is closed, also less chance of wire drawing 
and cutting. 

Seat rings are of a ‘‘ Patented’”’ form with special 
taper seat where screwed in body. This design 
insures a perfect joint and absence of liability to 
distortion from lack of care in installation or un- 
equal expansion in use. 

The bonnet is novel in design, having many 
unique features. First, it is absolutely self-drain- 
ing, thereby eliminating all liability to freeze when 
used in cold positions; has extra large and deep 
packing space, gland and nut. Long thread in 
body, insuring strength and tightness. 

Stems or spindles are extra heavy, made with 
large ‘‘Acme”’ quick-opening threads. 

Valves can be re-packed under pressure, when 
wide open, as top of discs seat against bottom of 
bonnet, making steam-tight joint. 

Handwheel is fastened to stem with hexagon nut, 
and can readily be removed and replaced. 


S MANUFACTURING Co. 


Main Office and Works: 104 to 114 East Dedham St., Boston, Mass. 
Branches: 70 Cortlandt St., New York Clty: 6 East Lake St., Cor. State, Chicago, Ill.: 


onMe 
Ne Xow 
“CASCADE” BOILER CIRCULATOR 
and FUEL ECONOMIZER 


PATENTED 


13% ACTUAL SAVING IN COAL 
READ THIS REPORT FROM 


W. C. RICHARDSON & CO. 
CLEVELAND, OHIO 


‘“¢ The Steamer ‘ Norton’ in 1913 burned 4,600 
tons of fuel, in 1914 she burned 3,600 tons. This 
shows your Circulators saved some fuel; the same 
applies to our Steamer ‘ Miller’ and Steamer 
‘Hubbard.’ The boats did not run as many miles 
in 1914 as in 1913, but you can SAFELY say there 
was a saving of 600 tons per vessel.’’ 


AMERICAN-HAWAIIAN S. S. CO. reports: 


S.S. ‘* Mexican ’”’ saving 1614% on oil fuel, 
S.S. ‘‘ Columbian ”’ saving 13144% on oil fuel. 


CAN YOU AFFORD TO NEGLECT THIS? 


Write for particulars and other reports 


THE McNAB CO., Bridgeport, Conn. 
Or 
M. M. Drake, 17 Battery Place, New York. 
D. E. Ford, Merchants’ Exchange Building, 


San Francisco, Cal. 


ATTACH 


819 Fulton Building, Pittsburgh, Pa. 


ENUS 
PENCILS 


Write on Your Letter Head for Trial 
Box and Useful Holder 


N the office or in the field, at the drafting table, or on 
the construction job—first, last and always through- 
out the business day—what implement is your 

greatest aid, your constant companion your invaluable 
instrument? Your pencil! ‘‘VENUS’’ Pencils 17 
Grades: 6B to 9H are perfect in every degree and are 
the best for all work of an exacting nature. Try Venus 
and learn why they are preferred. 


a\e HN Tex Bie eae 
: = \\ Perfect Pencils 


Sk o the technical man writ= 
ade ing on his letterhead a set 
of nine short samples and 

older will be sent FREE. 


The New Venus Rubber is indispensable for all pencil purposes— 
unequalled for cleaning drawings, engravings and specifications. 
Pliable and soft. Write. 

American Lead Pencil Co. 


206 Fifth Avenue, New York 
and Clapton, London, Eng. 


ULL 


HUNT 


ENMU 
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Where Reliability Reigns Supreme 


Think what would happen if the 
air supply were suddenly cut off 
due to a faulty fan. 


A welcome report for the Captain of any sub- 
merged submarine is— 


Multi-Blade Fans and Blowers 


are being used in many “Lake” boats because of their 
absolute reliability to do their work and do it in the most 
economical way—Almost every navy in the world uses 
‘“‘Sirocco”’ fans for ventilation on submarines—torpedo 
boats — dreadnaughts and super 

dreadnaughts — Dependability and 

Efficiency of operation is the key- 

note of “‘Sirocco”’ Service— 

Our Engineering Department will 

gladly co-operate with Engineers in 

the selection of the proper size and 

arrangement of “‘Sirocco”’ for boat 


work. 
Write for Bulletin No. 1016. 


AMERICAN BLOWER COMPANY 


DETROIT, MICH. 
Wo So  dSc 
Canadian Sirocco Company, Limited, Windsor, Ontario, 
Manufacturers for Canada 
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WarRp’s 
WROUGHT STEEL MARINE BOILER 


ADOPTED BY U. S. GOVERNMENT 


NO OTHER JOINTS. 
NO STAYBOLTS. 


GENERATING TUBES EXPANDED. 
NO NIPPLE CONNECTIONS. 


THE CHARLES WARD ENGINEERING WORKS 
CHARLESTON, WEST VIRGINIA 


MARINE ENGINES RIVER STEAMERS 


The Babcock & Wilcox Co. 


NEW YORK and LONDON 


Forged Steel 
Marine Water-Tube Boilers 


and 


Superheaters 


for 
Merchant Steamers 
Yachts and Dredges 


These boilers hold the record for economy, capacity 


Naval Vessels 
Ferry Boats 


and endurance in the Navies of the World. 
They have shown the same characteristics in the 


Merchant Marine. Babcock & Wilcox Boilers and 
Superheaters in one vessel are saving more than 15 per 
cent. over Scotch boilers in sister vessels. 


Is a reduction in your coal bill of any interest to 
you? 

Babcock & Wilcox Boilers have all essential parts 
heavier than corresponding parts in Scotch boilers, 
giving greater security against corrosion. They are 
lighter, safer, easier to clean and to operate than Scotch 
boilers, and much more efficient. 

We are constantly receiving “repeat orders’ from 
owners of merchant vessels who have had many years’ 
satisfaction from the earlier installations. 


Write us for details 
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REILLY MULTICOIL 
FEED WATER HEATERS 


Stand the Test 
of Service 


No leakage or dam- 
age due to irregular 
expansion and con- 
traction—copper 
joints—no brazing. 


The Reilly Multi- 
coil looks like a helical 
spring and acts like 
one. All coils are in- 
terchangeable, and 
there is always a big 
door for easy access. 
One spare coil means 
ease of mind. 


THE 
i lenscomerencen co 
NEW YORK 


Write us your requirements and 
Bulletins will be sent 


The Griscom-Russell Co. 


Successors to The Griscom-Spencer Co., The Russell Engine 
Co., and the James Reilly Repair & Supply Co. 


ENGINEERS —Land and Marine—MANUFACTURERS 
2124 West Street Building, NEW YORK 


We Build 


Light, compact, durable, 
accessible, sectional 


Boilers 


for all marine purposes 


Our new catalogue describes them, tells who has 
them, shows cuts of more than 330 vessels we 
have equipped. 


Let us mail you one 


ALMY WATER-TUBE BOILER CO. 
PROVIDENCE, R. I. 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 


A ‘‘SEA-GOING’’ BOILER used by various Depts. of the U. S. Government 


Write for New Catalog 10-A | Gas Engine,& Power Co. and | Morris Heights 
Address: Boiler Department 


FEED WATER HEATER 
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MORISON 
SUSPENSION 
FURNACES 


FOR LAND AND MARINE BOILERS 


UNIFORM THICKNESS MADE TO UNITED STATES 
EASILY CLEANED LLOYDS BUREAU VERITAS 
UNEXCELLED STRENGTH OR ANY OTHER REQUIREMENTS 


MADE IN UNITED STATES BY 


The Continental Iron Works 
West and Calyer Streets, Borough of Brooklyn, N. Y. 


Greenpoint Ferry from East 23rd Street, New York 


FRANCE 


Marine Type 


Metallic Packing 


: For All 
: Conditions of Service 


BUILT FOR 


FRANCE PACKING COMPANY 


TACONY— PHILA., PENNA. 


Chas. L. Seabury & Co. New York 


STANDARD MULTICOIL 


FEED WATER HEATERS 
EVAPORATORS 
DISTILLERS : 


OIL COOLERS 
OIL HEATERS 


STANDARD WATER SYSTEMS COMPANY 


MAIN OFFICE & FACTORY SALES OFFICE 90 WEST ST. 
HAMPTON, N. J. R. R. ROW & H. C. DAVIS NEW YORK 
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BLAKE-KNOWLES 


Twinplex 


(PATENTED) 


Beam Air Pump 
For Shipboard Use 


This apparatus is a system of wet and dry vacuum 
pumps combined to form a unit of minimum weight, 
occupying the least possible space and capable of great 
efficiency in service. One cylinder takes the condensed 
steam, and the other cylinder the air and uncondensed 
vapors, the whole being handled in such a manner that 
the dry cylinder displacement requirement is less, and 
the efficiency of the unit higher than in the case of an 
ordinary air pump. 


The ‘Twinplex is one of the high class members of the 
Blake-Knowles condenser pump family which has won 
distinction in U.S. Naval Vessels, Merchant Marine, and 
in stations ashore where space is limited and where 
high efficiency is required. 


Our expert advice is at your disposal. 


The Blake & Knowles Steam Pump Works 


Marine Department 
115 Broadway, New York Works: East Cambridge, Mass. 
Branch Offices in All Princ pal Cities B273.4 


DAVIDSON 
_. = PUMPS 


Vertical 
Twin Beam 

AIR | 
PUMPS | 


TWINPLEX 


ALBERGER 


Feed , 
Sanitary 
Spiroflo Surface Condensers anal 
Unusually high efficiency combined with light pee 


weight makes the Alberger Spiroflo Surface 
Condenser the ideal type for marine service. 


WRITE FOR BULLETIN 18 


ALBERGER PUMP AND CONDENSE 
COMPANY, 140 CEDAR NEW aap ; M. ite DAVIDSON CO. 


STREET 
RANCHEe chi aa fe 154 Nassau Street, New York 
i hicago Boston St.Louis Pittsburgh San Fraucisco Atlanta 30 Oliver Street, Boston 217 No. 15th St., Phila. 


Send for Catalog showing 
full line of Marine Pumps, 
Condensers, Ash Ejectors. 
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SMALL REVERSIBLE 
: oO ESE LTYPE 
MOTORS. 
STANDARD TYPES: 


40 TO 50 B.H.P 60 TO 70 


Tug “‘Breakwater’’, 75 ft., 300 H.P. Engine, Breakwater Co., owner 


Three things give you low cost 


LOW PRICE 
INEXPENSIVE OPERATION 
LONG LIFE 


All are interdependent 


The engine price can be so high that the interest on investment offsets 
the low operating expense. 

The fueland oil used can be so great that the operating expense quickly 
offsets a low engine price. 

The wear on the engine can be so rapid that the short life quickly off- 
sets a low engine price and a low fuel consumption. 

All of these things must balance up to meet your conditions. 

The large and rapidly increasing number of STANDARD-engined 
work-boats indicates that it may be the most practical and economical 
engine for your boat. 

Let us figure your proposition with you. Send for catalogue. 


Back of the STANDARD Guarantee is the 


STANDARD MOTOR CONSTRUCTION COMPANY 
120 PINE STREET, JERSEY CITY, N. J. 


GRAIG DIESEL ENGINES 


200 10290 B.H. P 300 10375 


B.H. 
80 TO 100B.H.P * 120 TO ISO B.H 
B.H 


FOR FISHING BOATS. 

ic -TUGS. LAUNCHES. 
YACHTS. PICKET 
BOATS. TANK | 


6-cylinder, 4-cycle Type. Direct Reversible. 
Sizes, 200 H. P. and up. 


DEL /VERIES I 
3706 MONTHS 
FROM ORDER 


Desirable for Propelling 
All Types of Vessels 


Service and Economies so pronounced that present 
unprofitable practises can be made practical successes 


Electric Lighting and Emergency Outfits 


JAMES CRAIG ENGINE & MACHINE WORKS 


807 GARFIELD AVE., JERSEY CITY, N. J 
ESTABLISHED 1898 
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120 H.P. NLSECO DIESEL 


Write for Bulletin M-21 71-10 
AUGUST MIETZ MACHINE WORKS 


THE STANDARD AMERICAN OF HONOR 
CLASSIFICATION OF SHIPPING 


Has authorized PANAMA-PAGIFIC 


agents in all the 
Principal Ports of 


siete er ie INTERNATIONAL EXPOSITION 
layers built under 
its rules or holding 


certificates of class or —the highest honor the Exposi- 


seaworthiness in this ° ° 
iResorcl Git ingens tion could bestow—the recogni- 


will, with their car- tion that the Nlseco Diesel En- 
Pesce at” the gine is supreme—is the most 

highly developed and efficient— 
and therefore entitled to receive 


the 


Highest Award for 
Marine Diesels 


The conclusion reached by the Juries 
of Award at the Exposition is the same 
as of Navy Department Engineers— 
Passenger, Cargo, Fishing, Tugboat 
and Yacht owners—and is the reason 
why Nlseco Diesel crude oil engines 
are Extensively Used by the United 
States and Foreign Governments, and 
why hundreds of horsepower are in 
daily operation in Commercial Vessels 
on both the Atlantic and Pacific 
Coasts. 


Office, 66-68 Beaver Street, New YorK 


Bolinders 
Oil Engines 


DIRECT REVERSIBLE 


5 to 500 B. H. P. UNITS 


PUMPING SETS, ELECTRIC LIGHTING 
SETS and WINCH SETS 


Use Cheap Fuel Oils 


OVER 10,000 IN ACTUAL SERVICE 


° SIZES: 60, 90, 120, 180, 240, 360 to 2500 H.P. 
Bolinders Company 


Built to Lloyd’s Rules and Guaranteed by 


30 Church Street New London Ship 
New York and Engine Go. 


Groton, Gonn., U. S. A. 
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DIESEL ENGINES for MARINE PURPOSES 


DIRECT REVERSIBLE and with FEATHERING PROPELLERS 


Prices considerably lower than domestic-built Steam Engines and Boilers 


RELIABILITY—ECONOMY 


Ask for special = MORE. THAN 33,000 I.H.P. IN ACTUAL SERVICE ere 


catalogs 


ive THOM AS LI SLE 254 W. 34th St., New York City 
Sole U.S.A. Representative Bath St., New Yi 


Asc. Member Institute of Marine Engineers) 


quotations 
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IISHERWOOD SYSTEM 


OF 


SHIP CONSTRUCTION 


MEANS 


Increased Strength 
Inereased Capacity for Bale Goods 
Increased Deadweight Carrying Capacity 
Improved Ventilation 
Reduced Cost of Maintenance 
Reduced Vibration 


404 Vessels, representing about 1,988,000 Gross Register Tons, 
Built or Under Construction 


61 BUILDERS—81 OWNERS 


Oil Tank Steamers a Specialty 


184 Bulk Oil Carriers, representing 994,800 Gross Neuse ‘Tons, 
Built and Being Built 


INCLUDING 


~Several Steamers each to carry 15,000 Tons Deadweight 


SEND FOR PARTICULARS TO 


J. W. ISHERWOOD 


4, LLOYD’S AVENUE, LONDON, E. C. 
Tel. Add. “Ishercon, London” 
OR TO 
S.C. CHAMBERS & COMPANY, 3, KING STREET, LIVERPOOL 


“se 2 ts ” aN 
\ : 
ai | us Bi: 2a og, yo aN a) S 
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Sfuorfevant Fans on Submarines 


(REG. U.S. PAT. OFF.) 


Submarine service is where dependability 
counts—where apparatus must keep going— 
where there must be no failure at the critical 
moment, 

Sturtevant Fans are used in United States 
submarines for ventilating batteries, torpedo 
compartments, engine rooms, and _ crew’s 
quarters, 


There are different designs of Sturtevant 


F ans for use in all classes of marine work, for 
ventilating cabins, state rooms, smoking rooms, 
dining rooms, engine rooms, or for forced 
draft work, 

Sturtevant Engines, Turbines and Motors 
are dependable and efficient for drive. 

We have the largest and most capable staff 


of trained fan engineers in the world. Let 
them advise you. 


B. F. Sturtevant Company, Hyde Park, Boston, Mass., and All Principal Cities of the World 


ARTHUR R. BROWN, °*"toncon, co 
Shipbuilder, Engineer and Contractor. 


Specialities :—Passenger and Cargo Steamers for the Amazon and 
all kinds of Light Draft River Steamers, Tunnel Boats, Sternwheelers, 
Tugs, Launches, Lighters, Engines and Boilers, also Dredges for Mining 
and Harbour work. 


A large number of repeat orders vecetved for Passengey Boats 
for the Amazon, and other places. 


Between 30 and 40 Gold, Tin and Platinum Dredges supplied to 
all parts of the World. These hold the record for the lowest working 
cost, greatest number of hours worked, and lowest cost of repairs. 


Repeat orders received from all parts of the World owing to 
successful working, in spite of a protective duty of 45%. 
WRITE FOR ILLUSTRATED CATALOGUE. 
Telephone No. :— Telegraphic Address :— 
3418 LonpDoN WALL. ‘““EMBEDDED, LONDON.” 
Codes used :—A B C 5th edition, Liebers, Bedford McNeil. 


. 
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The Parsons Marine Steam 


Turbine Co., Ltd. 


TURBINIA WORKS, 


Wallsend-on-Tyne, 


England. 


Total Horsepower of Parsons 
Marine Steam Turbines, 
built and under construction, 


is approximately 10,000,000, 


Including Geared Turbine Installations 


450,000 S. H. P. 


OFFICE: 97 Cedar Street, New 
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MACHINE TOOLS 
ror SHIPYARDS ano 
MARINE ARSENALS 


Marine Engineers and Shipyard Officials furnished on request 
with our book “Ship and Navy Yard Equipments” 


NILES-BEMENT-POND CO. 


111 BROADWAY, NEW YORK 
25 VICTORIA STREET, LONDON 


Wheel Problems {| 


require special 
attention. 


Write to us. 


H. G. 
Trout Co. 
BUFFALO, N. Y. 


Propeller Wheels 
and Engines 


NEWPORT NEWS SHIPBUILDING 
AND DRY DOCK COMPANY 


WORKS AT NEWPORT NEWS, VA. (On Hampton Roads) 
Equipped with three large Basin Dry Docks of the 
following dimensions: 
No. 1 No. 2 No. 3 
Length on Top 610 feet 827 feet 558ifeet 
Width on Top 130 “ 62h) 147 


Width on Bottom a 80 “ 
Draught of Water over Sill.. 


Sucks are equipped with modern machinery capable of 


doing the largest work required in ship construction. 
Tools driven by electricity and compressed air used in con- 
structing and repairing vessels. For estimates and further 
particulars address : 
NEWPORT NEWS SHIPBUILDING & DRY DOCK COMPANY 
233 Broadway, New York City or Newport News, Va. 


BALTIMORE DRY DOCKS AND 
SHIP BUILDING COMPANY 
BALTIMORE, MD. 


Equipped with two large basin dry docks of the 
following dimensions: 


No. 1 No. 2 
TG er ort Liber ts: hy Mee Oe 628 ft. 483 ft. 
WGN GIN TODeococdccvcov0c SOR 80 * 
Width on bottom......... GO * 50 | 
Depth of water over sill.... 223 “ 22 


STEAMSHIP REPAIRS A SPECIALTY 


INTERNATIONAL MARINE ENGINEERING 


PORT ORFORD GEDAR 
BEST FOR BOATS 


To Builders: Carry a stock of this 
wood. We make a great variety of 
grades, suitable for the finest yacht 
or passenger vessel, or the biggest 
freighter or barge. Looks well any- 
where. Wears well everywhere. 

Thoroughly impregnated with na- 
ture’s preservative, 


OIL OF CEDAR 


For information, prices, etc., write 
the manufacturers. 


C.A. SMITH LUMBER COMPANY 


OAKLAND, CALIFORNIA 


ALSO LARGE MANUFACTURERS OF 
DOUGLAS FIR 


FORE RIVER 
SHIPBUILDING CORPORATION 


QUINCY, MASS. 


SHIPBUILDERS 


AND 
ENGINEERS 
BRASS FOUNDERS 

MACHINISTS GALVANIZERS 
CURTIS MARINE TURBINES 


YARROW 
WATERTUBE BOILERS 
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Largest Floating Dry Dock 
Equipment on Pacific Goast 


Completely Equipped 
SHIPYARD, ENGINE and BOILER 
WORKS, including FOUNDRY 


SHIP REPAIR 


Cable Address: “THREEDOCKS”’ 
Codes: Western Union, A. B. C. 5th Edition and Bentley’s 


SEATTLE CONSTRUCTION & DRY DOCK CO. 


SEATTLE, WASH. 


BATH IRON WorKS 


LIMITED 


BATH, MAINE 


Shipbuilders a« Engineers 
| LICENSEE FOR 


Parsons Marine Turbines 
Normand Express Water Tube Boilers 


Particular attention given to high speed requirements 
Estimates furnished 


Valk & Murdoch Company 


Charleston, S. C. 


Marine Railway 
Machine and Boiler Shops 


TURBINE STEAMSHIPS YALE AND HARVARD 


Forgings and Castings | W. & A. F LETCHER CO. 


Steam Boat Repairs PARSON’S MARINE TURBINES 
Marine Engines, Boilers and Machinery of all Kinds 


| Contractors for Vessels Complete. HOBOKEN, N. J. 


5 @ N 
Only Dry Dock on Atlantic Coast 
SOUTH OF NEWPORT NEWS 
4500 TONS LIFTING CAPACITY 
Two Marine Railways—One 1200 Tons, One 500 Tons 
All kinds of Repairs done with despatch. Constant working force of 300 men 


MERRILL-STEVENS COMPANY, Jacksonville, Fla. 


| Detail Drawings «= Four Furnace Single End Scotch Boiler. 


together with Diagrammatic Pipe and Auxiliary Plan used in connection with a 
1250 H.P. TRIPLE EXPANSION ENGINE, WITH KEY, naming and describing every part of the engine. Price, $1.00 Postpaid. 
IN'STERNATIONAL MARINE ENGINEERING 


17 Battery Place, New York City 31 Christopher Street, Finsbury Square, London, E. C., England 


ab In TJEN c® LANG DRY DOCK CO. 


HOBOKEN, N. J. 
Nine Dry Docks: 600, 800, 1,000, 1,200, 1,400, 1,800, 2,000, 6,000, 10,000 Tons 


General Repairs on Wooden and Iron Vessels 


17th STREET ©& PARK AVENUE 
Telephone 700 Hoboken HOBOKEN, N. J. 
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ISAAC T. MANN CHARLES S. THORNE THOMAS F. FARRELL ARTHUR J. MacBRIDE GEO. W. WOODRUFF 
President Vice-President General Manager Ass’t Gen’! Manager Treasurer 


POCAHONTAS FUEL COMPANY 


Sales Department of Pocahontas Consolidated Collieries Company, Incorporated 
Miners, Shippers, Exporters and Bunker Suppliers of 


“ORIGINAL POCAHONTAS” COAL 


Ship from 22 Mines in the Pocahontas Coal Field Ship 5,000,000 tons per annum by all-rail, tidewater and the Great Lakes 
LARGEST PRODUCERS OF SMOKELESS COAL IN THE UNITED STATES 
eee 


The average of 43 analyses made by the United States Government of ‘‘ORIGINAL POCAHONTAS” coal, taken from cargoes furnished 
; by Pocahontas Fuel Company, is as follows: 


Fixed Carbon 


= 2 e 74.81 per cent 
P. F.C. Volatile Matter - eo = 8.88 66 are 
Sulphur 5 © e O .67 “ F.C. 
REGISTERED SIGNAL Ash eet tC ios saane ee GHIGINATNEAChaONTRE 
Hampton Roads Moisture e e e e -85 «¢ Trade Mark 
Total e e e e 100.00 W 


British Thermal Units e 15003 


This coal is marketed under the brand of “Original Pocahontas’. The first shipments of coal from the Pocahontas Coal Field were made from the mines 
of Pocahontas Consolidated Collieries Company, Incorporated, at Pocahontas, Virginia, in 1882, which mines have since contin- 
uously mined and are now mining the No. 3 vein and shipping the highest grade of Pocahontas coal. 


LARGEST EXPORTERS OF SEMI-BITUMINOUS COAL IN THE UNITED STATES 
a ee 
No. 1 BROADWAY, NEW YORK 


BRANCH OFFICES 
NORFOLK, VIRGINIA, 117 MAIN ST. BLUEFIELD, WEST VIRGINIA, POCAHONTAS BLDG. BOSTON, MASS., BOARD OF TRADE BLDG. 


CHICAGO, ILLINOIS, FISHER BLDG. CINCINNATI, OHIO, TRACTION BLDG. 
AGENTS AND DISTRIBUTORS IN NEW ENGLAND s 
NEW ENGLAND COAL & COKE COMPANY, 111 DEVONSHIRE DISTRIBUTING WHARVES ON THE GREAT LAKES 
STREET, AND EVERETT DOCK, BOSTON, MASS. SANDUSKY, OHIO, AND TOLEDO, OHIO 


TIDEWATER PIERS: LAMBERT POINT, SEWALLS POINT, NORFOLK; AND NEWPORT NEWS, VIRGINIA 


Tugs Bunkered at City Piers, Norfolk, Virginia 
London Agents: EVANS & REID, Ltd., 101 Leadenhall Street, London, E. C., England 
Agents in Italy: HENRY COE & CLERICI, Piazza S. Matteo 15, Genova 
Latin-American, West Indian _and European Coal Consumers Invited to Correspond with 


POCAHONTAS FUEL COMPANY, No. 1 Broadway, New York City, U. S. A. 


Cable Address: ‘‘Pocahontas’’; Codes: ‘‘Watkins’’’ ‘‘Scott’s 10th’’, ‘“‘A. B. C. 4th and 5th, Improved’, ‘‘Western Union’? and “‘Lieber’s”” 
WE CAN SHIP YOU COAL NOW 


‘a MOTOR THAT MOTES” 


BRIDGEPORT MOTOR COMPANY 
Send for ‘‘Motor Facts’’ BRIDGEPORT, CONN., U.S.A. 


THE BRIDGEPORT 


5 Use No.1 Extra Quality for filling deck and hull seams of Yachts and Motor Boats, 
J E FFE R Y S 3 Mi A R | N E G LU E Use No. 2 First Quality Ship Glue or No. 3 Special Navy Glue for filling deck and 
hull seams of merchant vessels. For Sale by All Yacht, Boat and Ship Supply Houses. Send for new booklet, “‘Marine Glue ; What to Use and How to Use It.” 
L. W. FERDINAND & COMPANY, - 152 Kneeland Street, Boston, Mass., U. S. A. 


THE PROPELLER 


IS THE MOST IMPORTANT PART OF YOUR BOAT 


Adjustable Pitch and Removable Blade Propellers 
WRITE FOR CATALOGUE 


WILLIAM T. DONNELLY, 17 Battery Place, New York 


CHAMBERSBURG 


HYDRAULIC 
MACHINERY 


Steam Hydraulic Forging Presses Hydraulic Riveters 


Flanging Presses Accumulators Cranes Pumps 


STEAM HAMMERS 


STEAM DROP HAMMERS, BOARD DROP HAMMERS 


CHAMBERSBURG ENGINEERING CO. 


Chambersburg, Penna. 
SEND FOR CATALOG 
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CHRISTMAS GREETINGS 


@ Now comes the time of the year when you 
think of your friends and wonder what sort 
of little remembrance you can give them. 


@ What could be more appropriate than to 
present them with a year’s subscription to 
INTERNATIONAL MARINE ENGINEERING? 
Surely this would be a most desirable gift—a 
12 times a year reminder of your friendship. 


@ Send us your friends’ names and addresses 
with two dollars for each subscriber and we 
will send a Christmas card to them, explaining 
that the year’s subscription to INTERNA- 
TIONAL MARINE ENGINEERING is from 


you. 


@ Think this over. 


INTERNATIONAL MARINE ENGINEERING 
17 Battery Place New York City 
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N UCH CONEERNS as are here repre- 
sented must have buildings that last— 
permanent construction with the mini- 

mum maintenance expense. For that reason 

A PM was selected—it forms a light, durable 
- and thoroughly practical roofing and siding 
material for all kinds of buildings. 
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~ Bulletin 55 offers more complete evidence of 

the performance of A P M under all sorts of : 
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The ALLEN DENSE-AIR __ ,,,Steam Yachts 


Josephine, Virginia, Thes- 
pia, Dorothea, Felicia, Alo- 
ha, Attaquin, Nydia,Alcedo, 
Enterprise, Alvena, Mar- 


; \ ; garet, Kanawha, Pantooset, 
contains no chemicals, only air at easy pressure (65 Lorena, Constant, Riviera, 


Ibs.), in pipes. It is placed in the engine room and Dreamer, Emrose, Sultana, 
attended by the regular engineers, while meat room Realy ae Ceatina, 

d ice-making box and galley and pantry refrigera- SAE ater aca ee enion 
and ice-making galley p V g II., Atalanta, Surf,Guinivere, 
tors are their usual places. Oneida, Cyprus. 


More than 250 are in active service on U.S. and foreign 
men-of-war steam yachts and merchant steamers in the tropics. 


H. B. ROELKER 
41 Maiden Lane, New York 


ELECTRIC 
SEARCHLIGHT 
PROJECTORS 


Made in any size and any 
candle power fromthe small 
yacht lamp, to the largest 
navy standard type. 


PAT EN T 


That Invention 


For information hew to do it 
inquire of Delbert H. Decker, 
Millerton, N. Y.—29 years’ 
experience in Patent and 
Trade Mark Matters. : : 


Send for Catalog A 


The Carlisle & Finch Co. 
234 E. Clifton Ave. 
Cincinnati, Ohio, U. S. A. 


“DURABLE” WIRE ROPE 


Bree 


Is especially useful for 


Abate te 
qt 


SHIP’S RIGGING, TOWING HAWSERS, 
MOORING ROPES, DREDGING, 
HOISTING and Similar Uses 


It is made of selected steel, and its construction is such 
that it combines the pliability.and wearing surface of 
hemp with the strength of wire rope. It is rust-proof. 

Send for detailed information. 


Durable Wire Rope Co. 


93 PEARL STREET BOSTON, MASS. 


RAILWAY 
DRY DOCKS 


Timber and Steel Construction 


DESIGNED and BUILT FOR ALL 
CLASSES and TYPES of VESSELS 


THE CRANDALL ENGINEERING CO. 
EAST BOSTON, MASS. 
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SHAW CRANES 


FOR SHIP-YARD SERVICE 


Two 10-Ton SHAW Cranes, span 120 feet, lift 95 feet, over Ship Ways at Fore River Ship Building Corporation. 
Overhead Electric Traveling Cranes serve the entire area between the runways and reach 
every part of the ship’s construction. 


MANNING, MAXWELL & MOORE, Inc. 


SHAW ELECTRIC CRANE CO. DEPT. 
119 West 40th Street, New York, U. S. A. 


BRANCH SALES OFFICES 


Chicago, IIl. Boston, Mass. Philadelphia, Pa. 

Cincinnati, Ohio ButraloweNemye Pittsburgh, Pa. 

Cleveland, Ohio Milwaukee, Wis. St. Louis, Mo. 

Detroit, Mich. New Haven, Conn. San Francisco, Cal. 
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Two More Shipbuilding Cranes Just Ordered ! 


We recently completed 9 Shipbuilding Cranes for the U.S. Government. 5 of them were 
erected at the Philadelphia Navy Yard and 4 of them at the Boston Navy Yard. Now two 
additional Cranes have been ordered by the Government for the Norfolk Navy Yard, which 
shows they are absolutely correct in design and operation. 


Have your Cranes built in the “McMYLER INTERSTATE WAY.” 
Just write us—we will do the rest. 


THE McMYLER INTERSTATE COMPANY, Cleveland, Ohio 


NEW YORK CHICAGO LONDON 


BALDT STOCKLESS ANCHOR (4 


Made of the finest quale 
ity of open hearth steel, 
better than forgings. 


For All Parts of Your Shop 


For Every Service 
Nothing Too Severe 
Hand Power or 
Electric— 


D.C. and A.C. 


Used extensively by the 
United States Navy on 
their battleships and 
cruisers. 


Send for Catalogue 


BALDT ANCHOR CO., CHESTER, PA. 


Dake Engine Co., Gin? Hever. H QO | S : S 


STEAM STEERING GEARS, CAPSTANS, 
ANCHOR WINDLASSES, MOORING ‘Als5 
\ HOISTS, SPUD HOISTS, DRILL HOISTs, 
| CONTRACTORS’ EQUIPMENT, 2c. Track Systems and 


New York 
Representative 


CHAS. H. HUGHES © 
82 Beaver St. 


Trolleys 


Write for catalogues 


Alfred Box & Co. 


PHILADELPHIA, PA. 


Write for our New 
1915-16 Catalog— 
just out! 
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= will show marked economies in transferring supplies, raw materials, forgings, castings, = 
= plates, or tools between buildings, across yards or thru shops. = 
= They may be operated on pavement or planking drawing trailers on = 
= or trailers will be furnished which track the tractor accurately without being restricted = 
= to rails. = 
= The steering of all four wheels with automatic control of power and brake provides = 
= flexibility and safety = 
= Turns around practically within its own length. = 
= Heavy Draw-Bar Pull = 
=> Battery capacity sufficient for one day’s work at cost of thirty cents per charge with = 
= one cent 110 volt D. C. Current. = 
= Consult us regarding your particular problem.. = 
= THE ELWELL-PARKER ELECTRIC CO. ~ 
= Main Office New York 2 
= and Works Office = 
= Cleveland, 50 Church = 
= Ohio. Street = 
Sc MRA ANA AGE MN 0 Sh 
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METALLIC PACKING 


Designs to meet 
requirements of all 


classes of service. 


THE U.S. METALLIC 
PACKING COMPANY 


PHILADELPHIA 


LIDGERWOOD 


Ship 
- Winches 


and 
Steering 
Engines 
Built on dup- 


licate part 
system 


SHERIFFS MANUFACTURING CO. 


ESTABLISHED 1854 


Marine jMlachinery and 


Over 3,000 Sheriffs’ 
Propeller Wheels 
made to date, of the 
best material and 
castings, give desired 
results. 


MILWAUKEE, WIS., 
U. S. A. 


HERE IT Is! 


Holmes Packing — imi- 
tated by others—but no 
other equal to it. 


We guarantee Packing for 3 
years, and grant 30 days trial. 


Haverecord of |8 yearsservice 
without renewing. 23 Patents 


for Steam, Air and Gas 


Holmes Metallic 
Packing Co. 


WILKES-BARRE, PA. 


AT. NO. 600,899 ff 
« 634,106 | 
48 602,328 
«6 654,541 
46 654,542 
4s 725,368 
«s 774,490 = 
«* 776,103 

2 @ 775,196 
¢¢ =781,800 

© @ 605,699 


PAT. NO. 820,118 
«e446 830,530 
«+ 856,103 
«878,238 

46 804,537 

«¢ 895,791 

«+ §©898,068 

4s 805,103 

+6) 934,629 

4s 970,208 

*¢ 1000,767 


THE PROFESSOR ON SHIPBOARD 


A STORY 


OTHING has ever been published which contains so much every- 
day information which every engineer ought to know as this 
book. In addition to the practical information it contains, it is 
a most readable story of life at sea. There are twelve chapters, 

as follows: I, In the Fireroom; II, Hardships of Firemen; JII, Night 
Watch in a Gale; IV, Interview with Barney, the Oiler; V, Some 
Points on Lubrication; VI, Why Engines are Non-Efficient; VII, Salt 
Water and Boiler Scale; VIII, Cleaning Boilers in a Tropical Port; 
IX, How to Use Indicators; xe, Simple Explanation of the Indicator; 
XI, Overhauling the Machinery: XII, Painting the Pipe System. 100 
pages, By C. A, McAllister. Price $1.00 (4/2). 


For Sale by 
INTERNATIONAL MARINE ENGINEERING 


17 Battery Place, New York City. 
Christopher St., Finsbury Square, London, E. C. 


IMPORTANT NOTICE 
TO SUBSCRIBERS 


Our subscribers are requested to notify 
us immediately whenever they change 
their address. Otherwise they cannot keep 
their files unbroken. If subscribers move 
without notice to us, we cannot duplicate 
numbers already sent to their old addresses, 
as many times they are out of print. 


INTERNATIONAL MARINE ENGINEERING 
17 BATTERY PLACE, NEW YORK 


ROLLER - BEARING 
WOOD - hehe MACHINES 


Especially 
Adapted For 
Marine Work. 


MADE IN 
THREE SIZES 


With Capacities | 
From Write For 
1” to 4” Circular V. 


INDEPENDENT PNEUMATIC TOOL CO. 


Chicago NewYork Pittsburgh Detroit SanFrancisco Atlanta Montreal 
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INTERNATIONAL MARINE ENGINEERING 


“SANDS” 


BUYERS’ DIRECTORY 


ACCESSORIES, BOAT—See BOAT ACCESSORIES. 


ACCUMULATORS, HYDRAULIC. 
Niles-Bement-Pond Co., New York. 


AIR AND CIRCULATING PUMPS (Combined). 
lavidson, M. T., .» New York. 
Westinghouse Machine Co., East Pittsburgh, Pa. 
AIR COMPRESSORS. 
Independent Pneumatic Tool Co., Chicago and New York. 
Norwalk Iron Works, South Norwalk, Cenn. 
AIR COOLERS. 
Schutte & KGrting Co., Philadelphia, Pa. : 


AIR COUPLINGS. 
Cleveland Pneumatic Tool Co., Cleveland, Ohio. 
Independent Pneumatic Tool Co., Chicago and New York. 
National Tube Co., Pittsburg, Pa. 

AIR DRILLS. 
Cleveland Pneumatic Tool Co., Cleveland, Ohio. 
Independent Pneumatic Tool Co., Chicago and New York. 
Norwalk Iron Works, South Norwalk, Conn. 

AIR HAMMERS—See PNEUMATIC TOOLS. 


AIR HOISTS. 

Independent Pneumatic Tool Co., Chicago and New York. 
AIR HOSE. 

Independent Pneumatic Tool Co., Chicago and New York. 

Johns-Manville Co., H. W., New York. 

AIR MOTORS. 

Cleveland Pneumatic Tool Co., Cleveland, Ohio. 

Independent Pneumatic Tool Co., Chicago and New York. 
AIR PUMPS. 

Alberger Pump and Condenser Co., New_York. 

Blake & ESOuHES Steam Pump Works, New York. 

Davidson, M. T., Co., New Yerk. 

Westinghouse Machine Co., East Pittsburgh, Pa. 
ALARMS—See WATER GAUGES AND ALARMS. 
ALCOHOL ENGINES. 

Standard Motor Construction Co., Jersey City, N. J. 
ALUMINUM CASTINGS. 

Lunkenheimer Co., Cincinnati, Ohio. 

AMMETERS—See ELECTRICAL INSTRUMENTS. 
AMMONIA PACKING. 
Ferdinand, L. W., & Co., Bosten, Mass. 


A New, Extra Heavy 
Pump Closet for SUB- 
MARINES or other 
Special places where 
heaviest construction 
is essential. 


Sanitary Fixtures 


‘*‘Tarpon’’— Plate S-2026 


(Patented—Copyrighted) 


Heavy Vitro-Adamant Oval Flushing Rim 
HOPPER BOWL mounted on extra heavy 
waste arm standard. SPECIAL THREE 
(3) INCH COMPOSITION WASTE PUMP. 
“SANDS” Patent Automatic Safety Supply 
Foot Valve, Back Water Check and Dis- 
charge Valves. 


Metal parts smoothed with N. P. trim- 
mings, polished oak seat 
and cover $ 135 O 00 


Will discharge against any pres- 
sure up to 75 pounds. 
Space occupied 21” x 24”, 


Send for New Catalog “HE” 
illustrating complete line 


A.B.Sands & Son Co. 


Sanitary Engineers and Manufacturers 
Marine Plumbing Specialties 


22-24 Vesey Street, New York 


LA) More Pull 


than others. That 
is what the 


PROVIDENCE 
Spur Geared 
WINDLASSES 


have. They also handle 
the chains 50% faster 
than other styles. 


Johns-Manville Co., H. W., New York. 
Peerless Rubber Mfg. Co., New York. 


ANCHORS. 
American Engineering Co., Philadelphia, Pa. 
Baldt Anchor Co., Chester, Pa. 
ANCHOR TRIPPERS. 
American Engineering Co., Philadelphia, Pa. 
ANTI-FRICTION METAL. 
Hyde Windlass Co., Bath, Maine. 
ANTI-RUST COATINGS. 
Dixon, Joseph, Crucible Co., Jersey City, N. J. 
Ferdinand, L. W., & Co., Boston, Mass. 
Holzapfels American Compositions Co., New York. 
Johns-Manville Co., H. W., New York. 


ASBESTOS—Also see NON-CONDUCTING COVERING. 
Asbestos Protected Metal Co., Beaver Falls, Pa. 
Johns-Manville Co., H. W., New York. 


ASBESTOS PACKING—See PACKING, ASBESTOS. 
ASH HOISTS. 
American Engineering Co., Philadelphia, Pa. 


Davidson, M. T.. Co., New York. 
Hyde Windlass Co., Bath, Maine. 


ATTORNEYS—PATENT. 
Decker, Delbert H., Millerton, N. Y. 


AUTOMATIC INJECTORS. 
Lunkenheimer Ce., Cincinnati, Ohio. 


AUTOMATIC TOWING MACHINES—See TOWING MACHINES. 
AUTOMATIC WATER GAUGES—See WATER GAUGES. 
BABBIT£ METAL—See ANTI-FRICTION METAL. 

BALL BEARINGS—See THRUST BEARINGS. 

BARGES—See SHIPBUILDERS. 


BATH TUBS—ENAMELED IRON, PONCSIEAV OSS 
Sands, A. B., & Son Co., New Yor 


BEARINGS—See ANTI-FRICTION “aso also THRUSE BEARINGS. 


BELTING—Also see RUBBER BELTING. 
New York Belting & Packing Co., New York. 
BENCH TOOLS. 
Starrett, L. S., Co., Athol, Mass. 
Williams & Co., J. H., Brooklyn, N. Y. 
BENDING MACHINES, KEEL PLATE OR GARBOARD. 
Niles-Bement-Pond Co., New York. 


BENDING ROLLS—See ROLLS. 


BERTHS AND BUNKS. 
Bernstein Mfg Co., Philadelphia, Pa. 
Southern Bedding Co., Baltimore, Md. 


BITTS. 
American Engineering Co., Philadelphia, Pa. 
Hyde Windlass Co.. Bath. Maine. 


BLOWERS. 

American Blower Co., Detroit, Mich. 

De Laval Steam Turbine Co., Trenton, N. J- 
General Electric Co.. Schenectady, N. ¥. 
Kerr Turbine Bee Wellsville, N. Y. 
Sturtevant Co.. F., Hyde Park, Mas. 
Terry Steam i bine Co.. Hartford, Conn. 
Westinghouse Machine Co., East Pétsburgh, 2a. 


‘AMERICAN ENGINEERING COMPANY 


SUCCESSORS T0 AMBRIGAN SHIP WINDLASS CO, AND WILLIAMSON BROS. 00. 
MACHINISTS AND FOUNDERS 
PHILADELPHIA, PA. 15-323 


HOLS, 
SSS 
U.S.A. 


(TRADE MARK), 


There’s 
Satisfaction in 
Using 
a Good File 


Results Come Quickly 
and Easily 
with Nicholson Files 


Mechanics at the lathe, or 
bench, find their filing made 
easier, and that their finished 
product is of higher quality 
when Nicholson files are used. 


Nicholson files represent 
the very highest achieve- 


a NICHIOLSON 
Mill File for Lathe Works 


ment in file’ making. 

No other file maker in the 
world uses the care in the se- 
lection of materials, employs 
such scientific methods, and 
requires such a rigid system 
of inspection as the Nicholson 
File Co., before its files are 
boxed and sealed. 


Our booklet, “File Filosophy,” 
gives a ( years’ education 
on files in an hour. 


SENT FREE ON REQUEST. 


RHODE ISLANDYUSA 
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PROFESSIONAL CARDS 


COX & STEVENS 


Consulting Engineers, Maval Hrchitects, 
Marine Engineers 


VESSELS SURVEYED MARINE INSURANCE 
AGENTS FOR SALE AND CHARTER VESSELS OF ALL CLASSES 


15 WILLIAM STREET _ Telephone 1375 Broad NEW YORK 


WILLIAM T. DONNELLY 
Consulting Engineer and Waval Architect 


17 BATTERY PLACE, NEW YORK 


RESIGNER OF FLOATING DRY DOCKS s1rrLu anp woop 


PLANS ON HAND FOR DOCKS FROM 1,000 TO 10,000 TONS 
Write for information on Mechanical Lift Dock for Small Vessels 


EDWARD P. FARLEY CO. 


Dacht and Vessel Brokers 
NAVAL ARCHITECTS MARINE ENGINEERS MARINE INSURANCE 


1501 Railway Exchange Building, Chicago, III. 
Telephone, Harrison, 1344 


EDWARD S. HOUGH 


Consulting Engineer. Marine Surveyor. 
ENGINE SURVEYOR TO THE BUREAU VERITAS INT. REGISTER 


Hough’s improved hull construction soecially suitable for lumber and passenger steamers using 
uel oil. 


Hough’s patent noiseless boiler feed check valves used by leading steamship owners and builder 


16 California Street, SAN FRANCISCO, CAL 


J. MURRAY WATTS 


Waval Architect and Marine Engineer 
328 CHESTNUT STREET, PHILADELPHIA, PA. 


Specialty: Steam and Oil-Engined Commercial Boats. 


We Sell all Books on Marine Engineering 


Not Out of Print 


MARINE ENGINEERING 


NEW YORK 
Whitehall Building 
17 Battery Place 


INTERNATIONAL 


LONDON 
Christopher Street 
Finsbury Square, E. C. 


BOUND VOLUMES OF 


INTERNATIONAL 
MARINE ENGINEERING 


Every month’s issue of INTERNATIONAL MARINE 
ENGINEERING contains much valuable informa- 
tion and should be kept at hand for ready reference. 


A bound volume gives you the key to what has been 
accomplished in the Marine Field during the year. 


The bound volumes for the years 1897 to 1914 cost 
$4.00 each—any three for $10.00. 


International Marine Engineering 
17 BATTERY PLACE NEW YORK 
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BLOW-OFF VALVES—See VALVES. 


BOAT ACCESSORIES. : 
erdinand, L. W., & Co., Boston, Mass. 
Johns-Manville Co., H. W., New York. 
Welin Marine Equipment Co., Long Island City, N. Y. 


BOAT BUILDERS—See LAUNCHES AND YACHTS—Also see PRO- 
FESSIONAL CARDS. 


BOAT DAVITS—See DAVITS. 
BOATS—See LIFE BOATS; also LAUNCHES AND YACHTS. 


BOAT FITTINGS. 
Ferdinand, L. W., & Co., Boston, Mass. 
Welin Marine Equipment Co., Long Island City, N. Y. 


BOILERS—Also see ENGINE BUILDERS—also SHIP BUILDERS. 
Almy Water Tube Boiler Co., Providence, 
Babcock & Wilcox Co., New York. 

Bath Iron Works, Bath, Maine. 

Fletcher, W. & A., Co., Hoboken, N. J. 

Gas Engine & Power Co., and Chas. L. Seabury & Co., Consol., 
Morris Heights, N. Y. 

Griscom-Russell Co., New York. 

Hyde Windlass Co., Bath, Maine. 

Talbot Boiler Co., New York. 

Valk & Murdoch Co., Charleston, S. C. 

Ward, Chas., Engineering Works, Charleston, W. Va. 

BOILER CIRCULATORS. 

Eckliff Automatic Boiler Circulator Co., Detroit, Mich. 

McNab Co., The, Bridgeport, Conn. 

Ross Schofield Co., New York. 

Schutte & KGrting Co., Philadelphia, Pa. 


BOILER COMPOUNDS. 

Johns-Manville, H. W., Co., New York. 
BOILER COVERING—See NON-CONDUCTING COVERING. 
BOILER FEEDERS—See FEED-WATER REGULATORS. 


BOILER-FLUE AND TUBE CLEANERS. 
Griscom-Russell Co., New York. 
Independent Pneumatic Tool Co., Chicago and New York. 
BOILER FLUE AND TUBE CUTTERS. 
Griscom-Russell Co., New York. 
Independent Pneumatic Tool Co., Chicago and New York. 
BOILER GRAPHITE. : 
Dixon, Joseph, Crucible Co., Jersey City, N. J. 
OES AND PIPE COVERINGS—See NON-CONDUCTING COVER. 
NG. 


BOILER NOZZLES, WELDED STEEL. 
Continental Iron Works, The, Brooklyn, N. Y. 


BOILER ROOM FITTINGS. ; ‘ 
American Blower Co., Detroit, Mich. 
Ashton Valve Co., Boston. Mass. 
Griscom-Russell Co., New_York. 
yereuson Gage & Valve Co., Boston, Mass. 

unkenheimer Co., Cincinnati, Ohio. 
McNab & Harlin Mfg. Co., New York. 
National Tube Co., Pittsburg, Pa. 
Powell, Wm., Co., Cincinnati, Ohio. 
Star Brass Mfg. Co., Boston, Mass. 
Williams Valve Co., D. T., Cincinnati, Ohie. 


BOILER STAYBOLTS—See STAYBOLTS. 


BOILER, STEAM AND WATER DRUMS, WELDED. 
Continental Iron Works, The, Brooklyn, N. Y. 
BOILER TUBES. 
National Tube Co., Pittsburg, Pa. 
BOILER TUBE CUTTERS—See BOILER FLUE AND TUBE CUTTERS. 


BOILER TUBE RETARDERS. 
Griscom-Russell Co., New York. 


BOLTS AND NUTS. 
National Tube Co., Pittsburgh, Pa. 


BORING BARS—See CYLINDER BORING BARS. 


BORING MACHINES—METAL WORKING. 
Niles-Bement-Pond Co., New York. 


BORING MACHINES—WOOD. . 
Cleveland Pneumatic Tool Co., Cleveland, Ohio. 
Independent Pneumatic Tool Co., Chicago and New York. 


BORING AND TURNING MILLS. 
Niles-Bement-Pond Co., New York. 


BOTTOM PAINTS FOR SHIPS. 
Holzapfels American Compositions Co., New York. 


BRASS CASTINGS. 
Fletcher, W. & A., Co., Hoboken, N. J. 
Griscom-Russell Co., New York. 
Hyde Windlass Co., Bath, Maine. 
Lunkenheimer Co., Cincinnati, Ohio. 
McNab & Harlin Mfg. Co., New York. 
Williams Valve Co., D. T., Cincinnati, Ohio. 


BRASS FITTINGS. 

Ashton Valve Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, Ohio. 

McNab & Harlin Mfg. Co., New York. 

National Tube Co., Pittsburgh, Pa. 

Powell Co., Wm., Cincinnati, Ohio. 

Star Brass Mfg. Co., Boston, Mass. 

Williams Valve Co., D. T., Cincinnati, Ohio. 
BRAZING MATERIALS. 

Smooth-On Mfg. Co., Jersey City, N. J. 
BRIDGE CONTROL. 

Cummings Ship Instrument Works, Boston, Mass. 

Westinghouse Machine Co., East Pittsburgh, Pa. 


BRIDGE WALLS—See FURNACE BRIDGE WALLS. 
BRONZE. 


Lunkenheimer Co., Cincinnati, Ohio. _ , 
Williams Valve Co., D. T., Cincinnati, Ohio. 
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BRONZE CASTINGS—See CASTINGS, BRONZE. _ i L ae 
BUILDING MATERIALS—Also see FIREPROOF BIULDING MATE- 
RIALS. 
Asbestos Protected Metal Co., Beaver Falls, Pa. 
Johns-Manville Co., H. W., New York. | 
BUOYS. 
Sands, A. B. & Son Co., New York. 
BUOYS, RING, 
Ferdinand, L. W., & Co., Boston, Mass. 
BURNERS, FUEL OIL—See FUEL OIL BURNERS. 
BUSHINGS. 
McNab & Harlin Mfg. Co., New York. 
National Tube Co., Pittsburg, Pa. 
BUTTERFLY VALVES—See VALVES. 
BY-PASS VALVES—Scee VALVES. 
CABLES—See CHAIN; also ROPE. 
CABLEWAYS—See MARINE CABLEWAYS. 
CALORIMETERS—SEPARATING, THROTTLING, COAL. 
Schutte & Korting Co., Philadelphia, Pa. 
CANOE GLUE. 
Ferdinand, L. W., & Co., Boston, Mass. 
CAPSTANS—STEAM—ELECTRIC—HAND. 
American Engineering Co., Philadelphia, Pa. 
Dake Engine Co., Grand Haven, Mich. 
Hyde Windlass Co., Bath, Maine. 
CARBONIC ICE MACHINES, 
Kroeschell Bros. Ice Machine Co., Chicago, IIl. 
CAR DUMPERS. 
McMyler-Interstate Co., The, Cleveland, Ohio. 
CASTINGS—BRONZE—Also see STEEL CASTINGS. 
Fletcher, W. & A., Co., Hoboken, N. J. 
Griscom-Russell Co.. New York. 
Hyde Windlass Co., Bath, Maine. 
Lunkenheimer Co., Cincinnati, Ohio. 
McNab & Harlin Mfg. Co., New York. 
Williams Valve Co., D. T., Cincinnati, Ohio. 


CEDAR. 

Smith Lumber Co., C. A., Oakland, Cal. 
CEMENT-ASBESTOS. 

Johns-Manville, H. W., Co., New York. 
CEMENT-LINOLEUM. 


Ferdinand, L. W., & Co., Boston, Mass. 
CENTRIFUGAL PUMPS—See PUMPS. 

CHAIN HOISTS 

Box & Co., Alfred, Philadelphia, Pa. 
CHAIN PIPE WRENCHES—See WRENCHES. 
CHAIN STOPPERS. 

American Engineering Co.. Philadelphia, Pa. 
CHAINS FOR ALL MARINE PURPOSES. 

Weimer Chain & Iron Co., Lebanon, Pa. 

CHECK VALVES—See VALVES. 
CHRONOMETERS—See CLOCKS. 
CHOCKS. 

American Engineering Co., Philadelphia, Pa. 
CHUCKS. 

Morse Twist Drill & Machine Co., New Bedford, Mass. 
CIRCULATING PUMPS—See PUMPS. 
CIRCULATORS—See BOILER CIRCULATORS. 
CLAM SHELL BUCKETS—See DREDGING MACHINERY. 
CLASSIFICATION ASSOCIATION. 

American Bureau of Shipping, New York. 

CLOCKS. 

Ashton Valve Co., Boston. Mass. 

Star Brass Mfg. Co., Boston, Mass. 
COAL. 

Pocahontas Fuel Co., New York. 
COAL HANDLING MACHINERY. 

Box & Co., Alfred, Philadelphia, Pa. 

Lidgerwood Mfg. Co., New York. 

McMyler-Interstate Co., The, Cleveland, Ohio. 
COATINGS, ANTI-RUST—See ANTI-RUST COATINGS. 
COCKS—See GAUGE COCKS. 
COLLECTORS—PNEUMATIC. 

Sturtevant Co., B. F., Hyde Park, Mass. 
COMPANION FLANGES. 

Lunkenheimer Co., Cincinnati, Ohio. 

National Tube Co., Pittsburg, Pa. 
COMPOSITIONS—See SHIPS’ COMPOSITIONS. 
COMPOTINTDS—See ROTTER COMPOTINDS 
CONCRETE CONSTRUCTION—ROOFS, WALLS PARTITIONS, ETC. 

’ Asbestos Protected Metal Co., Beaver Falls, Pa. 
CONDENSERS. 

Alberger Pump and Condenser Co., New York, 

American Engineering Co., Philadelphia, Pa. 

Davidson, M,. T., Co., New York. 

Fletcher, W. & A., Co., Hoboken, N. J. 

Gas Engine & Power Co., and Chas. L. Seabury & Co., Consol., 

Morris Heights, N. Y. 

Griscom-Russell Co., New York. 

Schutte & KGrting Co., Philadelphia, Pa. 

Westinghouse Machine Co., East Pittsburgh, Pa. ) 
SOS ONG ENGINEERS—See ENGINEERS—Also PROFESSIONAL 


CONVEYING MACHINERY. é 
Box & Co., Alfred, Philadelphia, Pa. 
Elwell-Parker Electric Co., Cleveland, Ohio. 
Lidgerwood Mfg. Co., New York. 
Manning, Maxwell & Moore, New York. 
McMyler-Interstate Co., The, Cleveland, Ohio. 
Sturtevant Co., B. F., Wwde Park, Mass. 
COOKING APPLIANCES—ELECTRIC. 
Simplex Electric Heating Co., Cambridge, Mass. 


COOLERS, AIR—See AIR COOLERS. 


SAFE 


INTERNATIONAL MARINE ENGINEERING 


For Your Marine Bearings 


When Albany Grease is used on shaft and marine 
bearings you can rest assured that friction is re- 
duced toa minimum. ‘The metal never comes into 
contact, but floats on a film of pure lubricant. 


Why don’t you try it out? We'll send youa supply, 
= also our book on ‘‘Friction.”’ 


Albany Lubricating Co. 


708-710 Washington Street 
NEW YORK CITY 


SIMPLE 
LOW PRESSURE 


REFRIGERATING 
MACHINES 


FOR MARINE USE 


SILENT 


The CLOTHEL Co. 


90 WEST ST., NEW YORK, U.S. A. 


Iron Cements 


Positively stop all leaks of 
steam, water, fire or oil, in iron, 
steel or concrete. They are easy 
to apply, harden quickly and 
make permanent repairs, proved 
by years in use. 


Every engineer should 
have a copy of our 
instruction book. 


Smooth-On Mfg. Co. 


JERSEY CITY, N. J.; U. S. A. 
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Reduction Gears for Marine Service 


SALES OFFICES: 


eae 4000 h.p. Reduction Gear installed on the U.S. S. ‘‘Melville.” 
Se The speed reduction of this gear is 1400 to 110 R. P. M. 


Uae: Over 155,000 horsepower in high-speed Gears built and building 
Dees to date for land and marine 
Cleveland 


HUNT, MIRK & CO. 


San Francisco 
Seattle 


service. 

The operation of Westing- 
house Gears in actual ser- 
vice is the foundation upon 
which we base our claim 
of high efficiency and 
durability. 


Westinghouse 
Machine Co. 


Deen '» East Pittsburgh, Pa. 


COOLERS FOR OIL. 
Schutte & KGrting Co., Philadelphia, Pa. 


COPPER—See BRASS AND COPPER. 


COPPER PAINT FOR WOODEN VESSELS. 
Holzapfels American Compositions Co., New York. 


CORDAGE—Also see ROPE and WIRE ROPE—Alse TWINE. 


Columbian Rope Co., Auburn, N. Y. 

Durable Wire Rope Co., Boston, Mass. 
Griscom-Russell Co., New York. 

Plymouth Cordage Co., North Plymouth, Mass. 
Samson Cordage Works, Boston, Mass. 
Waterbury Co., New York. 

Whitlock Cordage Co., New York. 

CORK CEMENT, FENDERS, JACKETS, RINGS. 
Ferdinand, L. W., & Co.. Boston. Mass. 
Johns-Manville Co., H. W., New York. 

CORRUGATED FURNACES. 

Continental Iron Works, The, Brooklyn, N. Y. 

COTTON DUCK—See DUCK. 


COTTON RUBBER-LINED HOSE—See HOSE. 


COUCH HAMMOCKS. 
Bernstein Mfg Co., Philadelphia, Pa. 
Southern Bedding Co., Baltimore, Md. 


COUNTERS—See REVOLUTION COUNTERS. 


COVERING, STEAM—See NON-CONDUCTING COVERING. 


CRANES. 
American Engineering Co., Philadelphia, Pa. 
Box & Co., Alfred, Philadelphia, Pa. 
McMyler-Interstate Co., The, Cleveland, Ohio. 
Niles-Bement-Pond Co., New York. 
Welin Marine Equipment Co., Long Island City, N. Y. 
CRANK SHAFTS—See FORGINGS. 
CUTTERS. 
Morse Twist Drill & Machine Co., New Bedford, Mass. 
CYLINDER BORiNG BARS. 
Niles-Bement-Pond Co., New York. 
CYLINDER RELIEF VALVES—See VALVES. 


CYLINDERS FOR COMPRESSED AIR, GAS, ETC. 
Continental Iron Works, The, Brooklyn, N. Y. 
National Tube Co., Pittsburg, Pa. 

DANBOLINE FOR SHIPS’ HOLDS. 

Holzapfels American Compositions Co., New York. 

DAVITS. 

Steward, Robert Bruce, New York. 
Welin Marine Equipment Co., Long Island City, N. Y. 

DECK HOISTS—See HOISTING ENGINES. 

DECK PLATES. 

Sands, A. B., & Son Co., New York. 
DECK PUMPS—See PUMPS. 
DIAPHRAGM PUMPS—SEE PUMPS. 

Hyde Windlass Co., Bath, Maine, 


DIES. 
Morse Twist Drill & Machine Co., New Bedford, Mass. 
DIESEL ENGINES. 
Bolinders Company, New York. 
Craig Engine and Machine Works, Jersey City, N. J. 
New London Ship & Engine Co., Groton, Conn. 
DIRECT-CONNECTED SETS—SEE ELECTRICAL PLANTS 
DIRECTION AND REVOLUTION INDICATORS. 
Johns-Manville Co., H. W., New York. 
McNab Co., The, Bridgeport, Conn. 
DISENGAGING GEARS. 
Welin Marine Equipment Co., Long Island City, N. Y. 
DISTILLERS—SEE EVAPORATORS. 
DIVING APPARATUS. 
Morse, Andrew J., & Son, 1nc., Boston, Mass. 
DRAFT, MECHANICAL—SEE MECHANICAL DRAFT. 
DRAFT GAUGES. 
McNab Co., The, Bridgeport, Conn. 
DRAFTING INSTRUMENTS. 
Starrett, L. S., Co., Athol, Mass. 
DRAIN VALVES—SEE VALVES. 


DRAWING MATERIALS. ; 
American Lead Pencil Co.. New York. 
Dixon Crucible Co., Joseph, Jersey City, N. J. 
Starrett, L. S., Co., Athol, Mass. 
DREDGING MACHINERY. 
Alberger Pump and Condenser Co., New York. 
American Engineering Co.. SNEED Pa. 
Fletcher, W. & A., Co., Hoboken, N. J. 
DRILLING MACHINES, VERTICAL, HORIZONTAL AND RADIAL 
Niles-Bement-Pond Co., New York. 
DRILLS, 
Morse Twist Drill & Machine Co., New Bedford, Mass. 


DRILLS, ELECTRIC—SEE ELECTRIC DRILLS. 
DIS NE SIS PNEUMATIC TOOLS—ALSO AIR 


DRILLS, PORTABLE—SEE PORTABLE DRILLS. 
DROP FORGINGS—EYE BOLTS, HOOKS, ROPE SOCKETS 
WRENCHES, ETC. 
Williams & Co., J. H., Brooklyn, N. Y. 


DROP HAMMERS. 
Chambersburg Engineering Co., Chambersburg, Pa. 
Niles-Bement-Pond Co., New York. 


DRY DOCKS AND MARINE RAILWAYS. ‘ 
Baltimore Dry Docks and Shipbuilding Co., Baltimore, Md. 
Merrill-Stevens Co., Jacksonville, Fla. 
Newport News Shipbuilding & Dry Dock Co., Newport News, Va. 
Tietjen & Lang Dry Dock Co., Hoboken, N. J. 
Valk & Murdoch Co., Charleston, S. C. 
DRY—DOCKS—MARINE RAILWAY—MANUFACTURER. 
Crandall Engineering Co., The, East Boston, Mass. 
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DRYING APPARATUS. 
American power Co., Detroit, Mich. 
Sturtevant Co., B. F., Hyde Park, Mass 
DYNAMOS—SEE ELECTRIC PLANTS; ALSO STEAM TURBINE 
DYNAMOS. 


ECONOMIZERS, FUEL—SEE FUEL ECONOMIZERS. 


EJECTORS. 
Lunkenheimer Co., Cincinnati, Ohio. 
McNab & Harlin Mfg. Co., New York. 
Schutte & K6rting Co., Philadelphia, Pa. 
ELECTRIC DRILLS. 
General Electric Co., Schenectady, N. Y. 
Independent Pneumatic Tool Co., Chicago and New York. 
ELECTRIC FREIGHT TRUCKS—See FREIGHT-HANDLING 
EQUIPMENT 

ELECTRIC HEATERS. 

General Electric coe Schenectady, N. Y. 
qoltis Mena) Co., H. W., New York. 
implex Electric Heating Co., Cambridgeport, Mass. 

ELECTRIC HOISTS. 

American Engineering Co., Philadelphia, Pa. 
Box & Co., Alfred, Philadelphia, Pa. 
General Electric Co. ., Schenectady, N. Y. 
Hyde Windlass Co., Bath, Maine. 
Lidgerwood Mfg. €o., New York. 
Niles-Bement-Pond Co., New York. 

ELECTRIC LIGHTS. . 
Engberg’s Electric & Mechanical Works, St. Joseph, Mich. 
Johns-Manville Co., H. W., New York. 

General Electric Co., Schenectady, N. Y. 
ELECTRIC PLANTS. 
Engberg’s Electric & Mechanical Works, St. Joseph, Mich. 
Gas Engine & Power ee and Chas. L. Seabury & & Co. ., Consol., 
Morris Heights, N. 
General Electric Co., Schenectady, N. Y. 
Sturtevant Co., B. F., Hyde Park, Mass. 
Terry Steam Turbine (Ce, Hartford, Conn. 
Westinghouse Machine Co., East Pittsburgh, Pa. 

ELECTRIC RANGES. 

Simplex Electric Heating Co., Cambridge, Mass. 

ELECTRIC TRUCKS. 

Elwell-Parker Electric Co., Cleveland, Ohio 
oe FITTINGS AND SUPPLIES—ALSO SEE ELECTRIC 


Engberg’s Electric & Mechanical WES St. Joseph, Mich. 
General Electric Co., Schenectady, N. Y. 
Griscom-Russell Co., ew York. 
Johns-Manville Co., H. W., New York. 
ELECTRICAL INSTRUMENTS. 
General Electric Co., Schenectady, N. Y. 
Weston Electrical Instrument Co., Waverly Park, Newark, N. J. 
ELEVATORS, FREIGHT—See FREIGHT ELEVATORS, alse IN 
CLINED ELEVATORS. 
ENGINE LOGS 
caminiaes Ship Instrument Works, Boston, Mass. 
McNab Co., The, Bridgeport, Conn. 
ENGINE PACKING—See PACKING. 


ENGINE-ROOM SUPPLIES—See STEAM SPECIALTIES. 


ENGINEERS, CONSULTING AND CONTRACTORS. 
erican Engineering Co., Philadelphia, Pa. 
Cox & Stevens, New York. 
Donnelly, W. ily, New York. 
Farley, Edward Pap Co., Chicago, Ill. 
Griscom-Russell Co., New York. 
Hough, Edward S., San Francisco, Cal. 
Watts, J. Murray, Philadelphia, Pa. 
ENGINES FOR AUXILIARIES. 
Iberger Pump and Condenser Co., New York. 
American Blower Co., Detroit, Mich. 
American Engineering Co., Philadelphia, Pa. 
Bolinders Company, New York. 
Craig Engine & Machine Works, James, Jersey City, N. J. 
De Laval Steam Turbine Co., Trenton, N. 
Engberg’s Electric & Mechanical Works, St. Joseph, Mich. 
Gas Engine & Power Co., and Chas. L. Seabury & Co., Consol., 
Morris Heights, N. Y. 
Hyde Windlass Co., Bath, Maine, 
Kerr Turbine Co., Wellsville, INARYS 
Mietz Machine Works, August, New York. 
New London Ship & Engine Co., Groton, Conn. 
Southwark Foundry & Machine Co., Philadelphia, Pa. 
Sturtevant Co., B. F., Hyde Park, Mass. 
Terry Steam Turbine Co., Hartford, Conn. 
Westinghouse Machine Co., East Pittsburgh, Pa. 
ENGINES, GASOLINE—See GASOLINE ENGINES. 


ENGINES, HOISTING—See HOISTING ENGINES. 
ENGINES, KEROSENE—See KEROSENE ENGINES. 


ENGINE OIL—See LUBRICANTS. 
ENGINES, OIL—Also see DIESEL ENGINES. 
Bolinders Company, New York. 
Craig Engine & Machine Works, James, Jersey City, N. J. 
Gas Engine & Power Co., and Chas. L. Seabury & Co., Consol., 
Morris Heights, N 
Mietz Machine Works, August, New York. 
New London Ship & Engine Co., Groton, Conn. 
Southwark Foundry & Machine Co., Sec Dbiae Pa. 
Standard Motor Construction Co., Jersey City, N. J. 
Wolverine Motor Works, Bridgeport, Conn. 
ENGINES—PROPELLING. 
Rath Iron Works, Bath, Maine. 
Bolinders Company, New York. 
Craig Engine fe eguing Works, James, Jersey City, N. J. 
Fletcher, W. Co., Hoboken; N. J. 
Gas Engine i Bebe Co., and Chas. 
Morris Heights, N 6 
Mietz Machine Works, August, New York. 
New London Ship & Engine Co., Groton, Conn. 
Parsons Marine Steam Turbine Co., New York. 
Sheriffs Mfg. Co., Milwaukee, Wis. 
Southwark Foundry & Machine Co., Eniladelpbian Rae 
Standard Motor Construction 0 Jersey City, N. J. 
Trout, H. G., Co., Buffalo, N. 
Ward, Chas.. Engineering ‘Works, Charleston, W. Va. 
Wolverine Motor Works, Bridgeport, Conn. 


L. Seabury & Co., Consol., 
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What To Look For In 
Double Helical Gears 


The most essential element is a cutting process which 
will insure correct pitch, angle and tooth contours. 
Gear and pinion must be supported in a rigid gear casing 
which will maintain correct center distances and the 
center lines rigidly in the same plane. Resiliency or 
flexibility in the supports results in unequal pressure 
and wear. 


DeLaval Double Helical Gears have been in use for 
over 20 years, and the most improved and _ perfected 
machines have been developed for their production. 
They are employed for driving propellers, low speed 
centrifugal pumps and fans, direct-current generators, 
and other heavy duties. They make the steam 
turbine universal. 


Send for Catalog D-46. 


Steam Turbine Co., TRENTON, N. J. 


Bound Volumes 
of 


International 
Marine Engineering 


Every month’s issue of INTERNA- 
TIONAL MARINE ENGINEERING 
contains much valuable informa- 
tion and should be kept at hand 
for ready reference. 


A bound volume gives you the key 
to what has been accomplished in 
the Marine Field during the year. 


The bound volumes for the years 
1897 to 1914 cost $4.00 each—any 
three for $10.00. 


INTERNATIONAL 


MARINE ENGINEERING 
17 BATTERY PLACE, NEW YORK 
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KROESCHELL SYSTEM 
FOR 


MARINE REFRIGERATION C 0, 


HIGHEST 
EFFICIENCY 


MAXIMUM 
CAPACITY 
with 
MINIMUM 
WEIGHT 


SAFE 
RELIABLE 


a ECONOMICAL 
Write for information 


KROESCHELL BROS. ICE MACHINE CO, 


Main Office: 472 W. Erie St., Chicago, III. 
Eastern Office: 30 Church St., New York, N. Y. 


Let the WILLIAMS Valve 
Prove Its Worth to You! 


THE BEST way to determine the 
value of a Williams valve is to try it. 
Try it in places where other valves won’t 
stay tight—in other words, give it the 
most severe test you can think of. 

You will find the Williams valve par- 
ticularly strong at any pressure up to 
200 pounds, and on account of its high- 
lifting disc and large seat opening, 
friction is reduced to minimum. 


Can Be Repacked Under 
Pressure 


One feature of the Williams valve, that 
appeals to every engineer, is the fact that 
it can be repacked under full pressure of steam or liquids, 
without any danger of the operator being burnt or scalded. 
This is easily and quickly accomplished by simply having 
the valve wide open. 

There are many other good points in the Williams valve 
which you will like—if you only try one. 

Write—WILLIAMS on your next order. 


The D. T. WILLIAMS VALVE CO. 
CINCINNATI, OHIO 
New York Agents: 
The Williams & Wells Co. - 
Philadelphia Agents: 
Hunter & Dickson Co. - 241-243 Arch Street 


250 Fulton Street 


ENGINES—PUMPING. 

Alberger ae and Condenser Co., New York. 

Davidson, Co., New York. 

Rena GRO TE Co., "New York. 

Kerr Turbine Co., Wellsville, Wo Wo 

Sturtevant Co., B. F., Hyde Park, Mass. 

Terry Steam Turbine Co., Hartford, Conn. 
ENGINE-ROOM CLOCKS—See CLOCKS. 
EVAPORATORS. 

Alberger Pump and Condenser Co., New York. 

American Engineering Co., Philadelphia, Pa. 

Davidson, M. T., Co., New York. ( 

Griscom-Russell Co., New York. 

Schutte & K6rting Co., Philadelphia, Pa. 

Standard Water Systems Co., New York. 


EXCESS PUMP GOVERNORS—See PUMP GOVERNORS. 
EXHAUST FANS—See BLOWERS. 


EXHAUST HEADS. 
Sturtevant Co., B. F., Hyde Park, Mass. 


EXPANDERS—See BOILER FLUE AND ‘TUBE EXPANDERS. 


EXPANSION JOINTS. 
Alberger Pump and Condenser Co., New York. 
Griscom-Russell Co., New York. 
Lunkenheimer Co., Cincinnati, Ohio. 
McNab & Harlin Mfg. Co., New York. 
National Tube Co., Pittsburg, Pa. 
FANS—See BLOWERS. 
FEED CHECK VALVES—See VALVES. 
FEED-WATER HEATERS AND PURIFIERS. 
Alberger Pump and Condenser Co., New Yorl:. 
American eee Co. Philadelphia, Pa. 
Griscom-Russell Co., New York, 
Schutte & KO6rting Co., Philadelphia, Pa. 
Standard Water Systems Co., New ors 
FEED-WATER REGULATORS. 
Alberger Pump and Condenser Co., New York. 
Jerguson Gage & Valve Co., Boston, Mass. 
FERRY BOAT LAMPS—See LAMPS. 
FILES. 
Nicholson File Ce., Providence, R. I. 
FILTERS. 
Griscom-Russell Co., New York. 
Schutte & KGrting Co., Philadelphia, Pa. | 
Standard Water Systems Co., New York. " 


FIRE ALARMS. 
Aero Fire Alarm Co., New York. 
FIRE DEPARTMENT SUPPLIES. 
Morse, Andrew J., & Son, Inc., Boston, Mass. 
FIRE EXTINGUISHERS. 
ero Fire Alarm Co., New York. 
Johns-Manville Co., He W., New York. 
Morse, Andrew J., ®& Son, Inc., Bosten, Mass. 
FIRE HOSE—See HOSE. 
FIREPROOF CONSTRUCTION, ROOFING, SHINGLES, 
OTHER FIREPROOF BUILDING MATERIAL. 
Asbestos Protected Metal Co., Beaver Falls, Pa. 
Johns-Manville Co., H. W., New York. 


FIREPROOF LUMBER—See LUMBER, FIREPROOF. 
#IRE PUMPS—See PUMPS. 


FLANGES. 
Dart, E. M., Mfg. Co., Providence, R. I. 
Lunkenheimer Co., Cincinnati, Ohio. 
McNab & Harlin Mf g. Co., New York. 
National Tube Co., Pittsburg, Pa. 
Williams Valve Co., D. T., Cincinnati, Ohio. 
fLANGING PRESSES. 
Niles-Bement-Pend Co., New York. 


FLOATING DRY DOCKS—See DRY DOCKS. 


FLUE CLEANERS—See BOILER FLUE CLEANERS. 
LUE CUTTERS—See BOILER FLUE AND TUBE CUTTERS. 


FORCED DRAFT—See also BLOWERS. 
American Blower Co., Detroit, Mich. 
De Laval Steam Turbine Co., Trenton, 
Genera! Electric Co., Schenectady, N. Y, 
Kerr Turbine Co., Wellsville, N. J. 
Sturtevant Co., B. F., Hyde Park, Mass. 
Terry Steam Turbine’ Com Hartford, Conn. 
Westinghouse Machine Co., East Pittsburgh, Pa. 
FORGES. 
Sturtevant Co., B. F., Hyde Park, Mass. . 
FORGINGS, BRONZE—See also DROP FORGINGS. 
Hyde Windlass Co., Bath, Me 
BORN GS IRON AND STEEL. 
Valk & Murdoch Co. ., Charieston, S. 
Weimer Chain & Iron Co., Lebanon, Ba. 


FREIGHT-HANDLING EQUIPMENT. 
Box & Co., Alfred, Philadelphia, Pa. 
Elwell-Parker Electric Co., Cleveland, Ohio. 
McMyler-Interstate Co., The, Cleveland, Ohio. 
Sprague Electric Works, New York. 
FRIGIDOMETERS. 
McNab Co., The, Bridgeport, Conn. 
FROSTPROOF COVERINGS. 
Ferdinand, L. W., & Co., Boston, Mass. 
Johns-Manville Co., H. W., New York. 
FUEL ECONOMIZERS. 
Griscom-Russell ar New York. 
Sturtevant Co.. ., Hyde Park, Mass. 
FUEL OIL NERS. i 
Schutte & KO6rting Co., Philadelphia, Pa. 
FURNACE FRONTS—MARINE AND STATIONARY. 
Continental Iron Works, The, Brooklyn, N. Y. 
Fletcher, W. & A., Co., Hoboken, N. J 


N. J. 
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FURNACES—Also see CORRUGATED FURNACES. 
Continental Iron Works, The, Brooklyn, N. Y. 


FUSIBLE PLUGS. 
Griscom-Russell Co., NY York. 
Johns-Manville Co., H. W., New York. 
Lunkenheimer Co., Cincinnati, Ohio. 
McNab & Harlin Mig. oe ., New York. 
Williams Valve Co., D, T., Cincinnati, Ohio. 


GALLEYS—See RANGES. 


GAS BLOWERS AND EXHAUSTERS. 
American Blower Co., Detroit, Mich. 
Schutte & KO6rting Co. .» Philadelphia, Pa. 
Sturtevant Co.. B. F., Hyde Park, Mass. 


GASKETS—Also see PACKING. 
riscom-Russell Co., New York. 
UES Ee H. W., Co., New York. 
ew York Belting & Packing Co., New York. 
Peerless Rubber Mfg. Co., New Yor 
Smooth-On Mfg. Co., Jersey City, N. J. 


GASOLINE ENGINES—Also see LAUNCHES AND YACHTS. 
KEROSENE ENGINES; OIL ENGINES; DIESEL ENGINES. 
Bridgeport Motor Co., Bridgeport, Conn. 


Gas Engine & Power Co., and Chas. L. Seabury & Co., Consol., 


Morris Heights, N. Y. 
Standard Motor Construction Co., Jersey City, N. J. 
Wolverine Motor Works, Bridgeport, Conn, 


GAS ENGINE SPECIALTIES. 

Lunkenheimer Co., Cincinnati, Ohio. 

McNab & Harlin Mfg. Co., New York. 

National Tube Co., Pittsburgh, Pa. 

Powell, Wm., Co., Cincinnati, Ohio. 

Star Brass Mfg. Co., Boston, Mass. 

Williams Valve Co,, D. T., Cincinnati, Ohio. 
GAS PRODUCERS—See MARINE GAS PRODUCERS. 
GATE VALVES—See VALVES. 
GAUGE COCKS. 

Jerguson Gage & Valve Co., Bees Mass. 

Lunkenheimer Co., Cincinnati, Ohio. 

McNab & Harlin Mfg. Co., New York. 

National Tube UCo., Pittsburg, Pa. 

Powell, Wm., Co., Cincinnati, Ohio. 

Star Brass Mfg. Soom Boston: Mass. 

Williams Valve Co., D. Cincinnati, Ohi 
GAUGES—See STEAM GAUGES: also WATER GAUGES. 


GAUGE GLASSES. 
Jerguson Gage & Valve Co., Boston, Mass. 
Lunkenheimer Co., Cincinnati, Ohio. 
Williams Valve Co., D. T., Cincinnati, Ohio. 
GENERATORS—See ELECTRIC PLANTS. 
GLOBE VALVES—See VALVES. 
AUP OU OE 2 MARINE, SHIP, YACHT, WATERPROOF. 
Ferdinand, L. . & Co., Boston, Mass. 


GLUE POT Sate erst! 
Simplex Electric Heating Co., Cambridge, Mass. 


GOVERNORS—See PUMP GOVERNORS. 
GRABS—See DREDGING MACHINES. 


GRAPHITE. 

Dixon, Jos., Crucible Co., Jersey City, N. J. 
GRATE BARS. 

Griscom-Russell Co., New York. 


GREASE—See LUBRICANTS—also see LAUNCHING GREASE. 


GREASE CUPS—See LUBRICATORS. 
Albany Lubricating Co., New York. 
Griscom-Russell Co., New York. 
Lunkenheimer Co., Cincinnati, Ohio. 
McNab & Harlin Mfg. Co., New York. 

GREASE EXTRACTORS. 

Griscom-Russell Co., New York, 


GYPSEYS. 
American Engineering Co., Philadelphia, Pa. 
Hyde Windlass Co., Bath, Maine. 


HAMMERS, PNEUMATIC—See PNEUMATIC TOOLS. 
HAMMERS, STEAM—See STEAM HAMMERS. 
HAMMOCKS—See COUCH HAMMOCKS. 
HARDWARE—See MARINE HARDWARE, 
HARDWOOD—See LUMBER. 

HAWSERS—See WIRE ROPE. 


HEATERS—BATH, LAVATORY, SHOWER. 
berger Pump and Condenser Co.. New York. 

Mott Iron Works, J. L., New York. 

Sands, A. B., & Son Co., New York. 

Schutte & Kérting Co., Philadelphia, Pa. 
HEATING AND VENTILATING APPARATUS. 

American Blower Co., Detroit, Mich. 

Schutte & KéGrting Co., Philadelphia, Pa. 

Sturtevant Co., B. F., Hyde Park, Mass. 
HEMP—See TWINE. 


HOISTING ENGINES. 
American Engineering Co., Philadelphia, Pa. 
Dake Engine Co., Grand Haven, Mich. 
Hyde Windlass Co., Bath, Maine. 
Lidgerwood Mfg. Co.. New York. 
HOISTS CHAIN—See CHAIN HOISTS. 
HOISTS, ELECTRIC—See ELECTRIC HOISTS. 
HOSE—See AIR HOSE. 
Eureka Fire Hose Mfg. Co., New Yerk. 
Independent Racumatic Tool Co., GED and New York. 
Johns-Manville Co., H. W., New York. 
New York EHS & Packing Co., New York. 
HOSE COUPLING. 
Cleveland Pneumatic Tool Co., Cleveland, Ohio. 
Eureka Fire Hose Mfg. Co., New York. 
Independent Pneumatic Tool Co., AED and New York. 
McNab & Harlin Mt Co., New. Yor 
National Tube Co. ittsburg, Pa. 


JERGUSON 


Engineering Specialties 


REFLEX WATER GAGES 


Used on all types of boilers by all 
the Principal Navies of the World 


“THE WATER SHOWS BLACK” 


ADVANTAGES : 


Quick and reliable observation of the water 
level. . Safe, sure and durable at high pres- 
sures. Not affected by cold air drafts. Most 
effective protection against injuries to boilers 
and workmen. Easily applied to all types 
of gauge glass fittings. 

When filled with WATER the Reflex Gage 
always appears BLACK. When empty it 
instantly shows WHITE. No mistake pos- 
sible. This feature alone is worth many 
times the cost of the Reflex. 

Send for catalog of Water Gage Apparatus. 


MANUFACTURED BY THE 


JERGUSON GAGE & VALVE CG. 
504 Broad Building, BOSTON, MASS. 


Write for our Engineers’ Cat- 
alog and see ‘“What’s What’ 
in Ball and Roller Bearings. 


(al A a DEN 


/ LoD 
3 
All 


] i 


THE ONLY PROPELLER 
THRUST FOR HIGH SPEED 


Bantam Anti-Friction Co. 


BANTAM, CONN., U.S. A. 


PACIFIC OFFICE DETROIT OFFICE 
F. M. COBBLEDICK CO. 956 TRUMBULL AVENUE 
693 MISSION ST., SAN FRANCISCO, CAL. DETROIT, MICH. 
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Discriminating Buyers 


Voice Judgment in Favor of 

- H&M Fos 
Temperature 
Instruments 


for having investigat- 
ed, they know that 
through the entire 
complex processes of 
manufacture %eos In- 
struments show the 
influence of years of » 
experience. 


Fcos Mercury operat- 
ed steel construction 
Recording Thermom- 
eters. 


H&M Type Straight 
and Angle Stem Tem- 
peratureand Pressure 
Regulators, Mercury 
Vacuum and Absolute 
Pressure Gauges, all 
Glass Stem Engraved Thermometers, Hygrometers and 
Hydrometers, Thermo-Electro and Radiation Pyrometers. 
Our installations for very critical and exacting manufacturers, and to 
whom we can refer, are to be found in every industrial point in the 


country. Bulletins are yours for the asking. Please advise your 
conditions, that we may quote you intelligently. 


ATW The H&M Division 


No. 8053 Tycos Recording Thermometer, 
Separable Socket. 


Taylor Instrument Companies 
‘Rochester, N.Y. 


Romelink Metal Berths 


represent the highest types of modern Berth 
equipment. ‘‘Romelink”’ insures Durabilty, 
Comfort and Cleanliness in the smallest 
space. 


No. 1I—ROMELINK BERTH (open) 


CATALOGUE UPON REQUEST 


THE SOUTHERN BEDDING CO. 


BALTIMORE, MD. 


HOSE NOZZLES. 
McNab & Harlin Mfg. Co., New York. 
Morse, Andrew J., Son, Inc., Boston, Mass. 
REE 
riscom-Russell Co., N York. 
OE UEIC BERENS: ST ees 
unkenheimer Co., Cincinnati, Ohio. 
McNab & Harlin Mfg. Co., New ane 
National Tube Co., Pittsburg, Pa. 
Ee ae ates 
utte Orting Co., iladelphia, Pa. 

HYDRAULIC MACHINERY—RIVETERS, PUNCHES SHEARS 
Chambersburg Engineering Co., Chambersburg Pa. 3 
Niles-Bement-Pond Co., New York. 5‘ : 

ICE GE OSS 

ab Co., The, Bridgeport, C b 
ICE MACHINES—See REFRIGERATING PLANTS. 
BENE AOS GORI ACHTONS, 
unkenheimer Co., Cincinnati, Ohio. 
INDICATORS—STEAM AND GAS ENGINE—Also see DIRECTION 


ist m CHE OE ULION INDICATORS.—Also RUDDER POSITION 


Ashton Valve Co., Boston, Mass. 
Johns-Manville Co., H. W., New York. 
Lunkenheimer Co., Cincinnati, Ohio. 
McNab & Harlin Mfg. Co., New York. 
Ou C2 Ey We Cincinnati, Ohie. 
ar Brass a Kp ton, b 
INDUCED ‘DRAFT. 2 a eee 
Sean lower Sap ert Mich. 
Sturtevant Co., B. F. 
INJECTORS. » Hyde Park, Mass. 
unkenheimer Co., Cincinnati, Ohio. 
Powell Co., The, Wm., Cincinnati, Ohio. 
Schutte & Korting Co., Philadelphia, Pa. 
INTERLOCKING RUBBER TILING. 
aeons Cn, New York. 
ew Yor ti Packi b 
TRONTCOAR elting acking Co., New York. 
onus Manville Co., H. W., New York. 
IRON AND. STEEL CORRUGATED SLATE 
ATED PLATE : - 
Tos PROTECTED, S AND SHAPES, ASBES 
sbestos Protected Metal Co., B Falls, Pa. 
JACKS—PNEUMATIC. Ol Meee aa 
Independent Pneumatic Tool Co., Chicago and New York. 
JOURNAL BEARINGS—See THRUST BEARINGS. 


JUTE. 
Columbian Rope Co., Auburn and New York. 


KEROSENE ENGINES—See also OIL ENGINES, DIESEL ENGINES 
AND GASOLINE ENGINES. 
Gas Engine & Power Co., and Chas. L. Seabury & Co., Consol., 
Morris Heights, N. Y. 
Mietz Machine Works, August, New York. 
Standard Motor Construction Co., Jersey City, N. J. 
Wolverine Motor Works, Bridgeport, Conn. 


LAGOLINE FOR ENGINE ROOMS 
Holzapfels American Compositions Co., New York. 


LAMPS, SIGNALS, AND FIXTURES. 
General Electric Co., Schenectady, N. Y. 
Johns-Manville, H. W., Co., New York. 
LATH, ASBESTOS. 
Asbestos Protected Metal Co., Beaver Falls, Pa. 
Johns-Manville Co., H. W., New York. 
LATH, METAL. 
Asbestos Protected Metal Co., Beaver Falls, Pa. 
LATHES, CRANK SHAFT. 
Niles-Bement-Pond Co., New York. 


LATHES, ENGINE. 
Niles-Bement-Pond Co., New York. 


LATHES, TURRET. 
Niles-Bement-Pond Co., New York. 
LAUNCHES AND YACHTS—See also SHIPBUILDERS AND DRY 
DOCK COMPANIES AND DREDGES. ¥ 
Baltimore Dry Docks and Shipbuilding Co., Baltimore, Md. 
Bridgeport Motor Co., Bridgeport, Conn. 
Gas Engine & Power Co., and Chas. L. Seabury & Co., Consol., 
Morris Heights, N. Y. , 
New London Ship & Engine Co., Groton, Conn. 
Standard Motor Construction Co., Jersey City, N. J. 
Valk & Murdoch Co., Charleston, S. C. 
Ward, Chas., Engineering Works, Charleston, W. Va. 
Welin Marine Equipment Co., Long Island City, We YG 
Wolverine Motor Works, Bridgeport, Conn. 


LAVATORIES—FOLDING, STATIONARY, STATEROOM. 
Mott Iron Works, J. L., New York. ; 
Sands, A. B., & Son Co., New York. 


LAVATORY AND BATH HEATERS. 

Griscom-Russell Co., New_York. : 

Senate CER eR Philadelphia, Pa. 
LIFE BOATS A hb 

Lane Life Boat Co., C. M., Brooklyn, N. Y. __ 

Welin Marine Equipment Co., Long Island City, N. Y. 
Se SL ie ily (3 Cay Barton, Nim 

inand, L. W., o., Boston, 2 

Welin Marine Equipment Co., Long Island City, N. Y. 
LIFE-SAVING DEVICES. 

Steward, Robert Bruce, New York. : 

Welin Marine Equipment Co., Long Island City, N. Y. 
LINOLEUM CEMENT. 

Ferdinand, L. W., & Co. Boston, Mass. 
LIQUID GLUE, WATERPROUF. 

Ferdinand, L. W., & Co., Boston, Mass. 
LOCOMOTIVE CRANES—See CRANES. 
LOG REGISTERS. 

Cummings Ship Instrument Works: Boston, Mass. 

McNab Co., The, Bridgeport, Conn. : 

Welin Marine Equipment Co., Loug Island City, N. Y. 

BRICANTS. 

Wd Albany Lubricating Co., New York. 

Dixon, Jos., Crucible Co., Jersey City, N. J. 
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LUBRICATING COMPOUND. M 
Ibany Lubricating Co., New York. 
LUBRICATORS. 
Albany Lubricating Co., New York. 
Griscom-Russell Co., New York. 
Lunkenheimer Co., Cincinnati, Ohio. 
McNab & Harlin Mfg. Co., New York. 
Powell, Wm., Co., Cincinnati, Ohio. 
Schutte & K6rting Co., Philadelphia, Pa. 
Williams Valve Co., D. T., Cincinnati, Ohio. 
LUMBER. 
Smith Lumber Co., C. A., Oakland, Cal. 
LUMBER—FIREPROOF. 
Johns-Manville Co., H. W., New York. 


MACHINE TOOLS—See TOOLS, MACHINE. 
MAHOGANY—See LUMBER. 
MANGANESE BRONZE CASTINGS—Alse see BRONZE. 
Griscom-Russell Co., New York. 
Hyde Windlass Co., Bath, Maine. — 
Lunkenheimer Co., Cincinnati, Ohio. 
MAGNESIA COVERINGS. 
Johns-Manville, H. W., Co., New York. 
MANILA AND SISAL ROPE—See ROPE; also CORDAGE. 
MARINE BOILER COMPOUNDS—See BOILER COMPOUNDS. 
MARINE CABLEWAYS. 
Lidgerwood Mfg. Co., New York. 
MARINE ELECTRICIANS—See ELECTRIC PLANTS. 
MARINE ENGINES—See ENGINES, PROPELLING. 
MARINE ENGINEERS—See PROFESSIONAL CARDS. 
MARINE FORGINGS—See FORGINGS. 
MARINE GAS PRODUCERS. 
Griscom-Russell Co., New York. 
MARINE GLUE. 
Ferdinand, L. W., & Co., Boston, Mass. 
MARINE HARDWARE. 
Ferdinand, L. W., & Co., Boston, Mass. 
Gas Engine & Power Co., and Chas. L. Seabury & Co., Consol., 
Morris Heights, N. Y. 
Griscom-Russell Co., New York. 
MARINE LAMPS—See LAMPS. 
MARINE PAINT—Also see PAINT. 
Holzapfels American Compositions Co., New York. 
MARINE PLUMBING. 
Mott Iron Works, J. L., New York. 
Sands, A. B., & Son Co., New York. i 
MARINE RAILWAY BUILDERS—See RAILWAY DRY DOCKS. 
Crandall Engineering Co., The, East Boston, Mass. 
MARINE RAILWAYS—See DRY DOCKS AND MARINE RAILWAYS. 
MARINE RANGES—See RANGES. 
MARINE REPAIRS—See SHIPBUILDERS AND DRY DOCK 
COMPANIES. 
MARINE REFRIGERATION—See REFRIGERATING PLANTS. 
MARINE SIGNALS—See SIGNALS. 


MARINE SUPERHEATERS. 

Babcock & Wilcox Co., New York. 

Locomotive Superheater Co., New York. 
MARINE SUPPLIES. 

Ferdinand, L. W., & Co., Boston, Mass. 

MASTS, STEEL. 

Welin Marine Equipment Co., Long Islana City, N. Y. 
MECHANICAL DRAFT, 

American Blower Co., Detroit, Mich. 

Sturtevant Co., B. F., Hyde Park, Mass. 
MEGAPHONES—See CHANDLERY STORES. 
METAL, ASBESTOS-PROTECTED. 

Asbestos Protected Metal Co., Beaver Falls, Pa. 
METAL BERTHS, BEDS AND SPRINGS 

Bernstein Mfg Co., Philadelphia, Pa. 

Southern Bedding Company, Baltimore, Md. 
METAL WORKING TOOLS—See TOOLS, MACHINE. 
METALLIC PACKING—Also see PACKING. 

France Packing Co., Philadelphia, Pa. 

Greene, Tweed & Co., New York. 

Holmes Metallic Packing Co., Wilkesbarre, Pa. 
ohns-Manville, H. W., Co., New York. : 
nited States Metallic Packing Co., Philadelphia, Pa. 

METRES, ELECTRIC. 

General Electric Co., Schenectady, N. Y. 

Weston Electrical Instrument Co., Waverly Park, Newark, N. J. 
MILLING MACHINES. 

Niles-Bement-Pond Co., New York. 

MINERAL WOOL—See NON-CONDUCTING COVERING. 
MONITOR NOZZLES—See HOSE NOZZLES. 
MOORING ENGINES. 

American Engineering Co., Philadelphia, Pa. 

Dake Engine Co., Grand Haven, Mich. 

Hyde Windlass Co., Bath, Maine. 

MOTOR BOATS—See LAUNCHES AND YACHTS. 
MOTOR BOAT SUPPLIES. 

Ferdinand, L. W., & Co.. Boston, Mass. 

Johns-Manville Co., H. W., New York. 
MOTORS, ELECTRIC. 

General Electric Co., Schenectady, N. Y. 
MOTORS, GASOLINE—See GASOLINE ENGINES. 
MULTIPLE DRILLS. 

Niles-Bement-Pond Co., New York. 

NAVAL ARCHITECTS—See PROFESSIONAL CARDS. 
NEEDLE VALVES—See VALVES. 
NIPPLES. 

McNab & Harlin Mfg. Co., New York. 

National Tube Co., Pittsburg, Pa. 
NON-CONDUCTING COVERING. 

Johns-Manville, H. W., Co., New York. 
NOZZLES—See HOSE NOZZLES. 

NUTS—See BOLTS AND NUTS. 


For 

Ships, Manufacturers 
Dredges, of 
Steering 


Gear, Cranes, 
etc. Sling Chains 
a Specialty. 

CHAIN FURNISHED TO 


ANY TEST AND INSPECTION. 
SEND FOR CATALOGUE “‘C”’ 


LEBANON, PA., U.S. A. 


The Bronze Spherical Seats 
in, combination with Malle- 
able Pipe Ends give the 


DART 


PATENT UNION 


a distinctive feature which 
has been unequalled. It is 
the acknowledged leader. 


E.M. DART MFG. CO. 


Providence, R. I. 
FAIRBANKS C0, & BRANCHES, Distributors 


Canadian Factory 
DART UNION CO., Ltd. 
Toronto 


1 to 75 K-W 


Always first in sim- 
plicity, durability and 
low cost of 
maintenance. 


Also Manu- 
facturer of 


SEARCHLIGHTS 


Write for 
descriptive bul- 
letins and testt- 
monials. 


Manufactured by 


ENGBERG'S 
ELECTRIC & MECHANICAL WORKS 


16 Vine St. ST. JOSEPH, MICHIGAN 
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HEAT AND COOK BY ELECTRICITY 


Cheaper, cleaner and more efficient. A special line of percolators, dining- 
room sets, heating pads, flat irons, disc stoves, soldering irons, etc., made 
for 30 to 60 volt service, for use on all classes of power driven boats. 


Our Low Voltage circular, and 
Catalog will interest you. 


LOOK FOR 


TRADE MARK 


Write to day. 


Simplex Electric Heating Co. 
81 SIDNEY STREET CAMBRIDGE, MASS. 


The Invincible Nozzle 
Fire Department Supplies 
ANDREW J. MORSE & SON 


INCORPORATED 
221 HIGH ST., BOSTON, MASS. 


DIVING APPARATUS 


Gy ey)! 
eh 4) 
OBI; 

80 RG s 


i) 


AIR AND GAS 
COMPRESSORS 


THE NORWALKIRON WORKS 
SOUTH NORWALK, GONN. 


NATIONAL TUBE 
COMPANY 


PITTSBURGH 
PA. 


V4, 
yy / 
Tue CONSUMER'S 


GUARANTEE 
OF QUALITY 


ANE LIFE BOATS 


246 
"? BR 


RON 
KL 


| C. M. LANE LIFE BOAT CO 60 
AST LONGEST 


BALTIMORE OAKUM CO. 
BALTIMORE, MD. 


Manufacturers of Hygrade 


MARINE AND PLUMBERS’ OAKUM 
For sale everywhere by all dealers. Established 1872 
1 
Fj AIR HOSE COUPLING 
ABSOLUTELY AIR TIGHT UNDER ALL PRESSURES 
MADE IN 45 STYLES AND SIZES 
THE BOWES:— 


4 Is instantly connected or disconnected. 
q Is interchangeable in sizes 1=4 to 3=4 in. 
q It cannot be accidentally disconnected. 
q All pipe ends have Standard pipe threads. 


CLEVELAND NEVER-SLIP HOSE CLAMPS 


are used with Bowes Couplings as illustrated, preventing 
all danger of Hose Blowing off. 


TIGHT 


Write for Bulletin 29, showing Model Hose Line 


THE CLEVELAND PNEUMATIC TOOL COMPANY 


i k CLEVELAND, OHIO Chicago 
FO or nia San Francisco Pittsburgh 


——— ee 
rr 
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OAKUM. 
Baltimore Oakum Co., Baltimore, Md. 
Welin Marine Equipment Co., Long Island City, N. Y. 

OIL—See LUBRICANTS. 

OIL BURNERS, FUEL—See FUEL OIL BURNERS. 

OIL CUPS—See LUBRICATORS. 

OIL ENGINES—See ENGINES, OIL. 

OIL ERADICATORS—FROM FEED-WATER. 
Andrews, William, Inc., New York. 

OIL FUEL APPARATUS. 

Schutte & KG6rting Co., Philadelphia, Pa. 

OIL GAUGES. 

Lunkenheimer Co., Cincinnati, Ohio. 
McNab & Harlin Mfg. Co., New York. 
Powell Co., The, Wm., Cincinnati, Qhio. 
Star Brass Mfg. Co., Boston, Mass. 

OIL PUMPS. 

Lunkenheimer Co., Cincinnati, Ohio. 
Star Brass Mfg. Co., Boston, Mass. 

OILING SYSTEMS—Also see LUBRICATORS. 
Albany Lubricating Co., New York. 
Lunkenheimer Co., Cincinnati, Ohio. 

Powell Co., Wm., Cincinnati, Ohio. 

Schutte & KG6rting Co., Philadelphia, Pa. 
ORANGE PEEL BUCKETS—See DREDGING MACHINERY. 
ORE DOCKS—See DOCKS. 


ORE HANDLING MACHINERY. 

McMyler-Interstate Co., The, Cleveland, Ohio. 
PACKING—Also see METALLIC PACKING. 

France Packing Co., Philadelphia, Pa. 

Greene, Tweed & Co., New York. 

Holmes Metallic Packing Co., Wilkesbarre, Pa. 

ohns-Manville, H. W., Co., New York. 
ew York Belting & Packing Co., New York. 

Peerless Rubber Mfg. Co.. New York. 

United States Metallic Packing Co., Philadelphia, Pa. 
PACKING, ASBESTOS. 

Johns-Manville, H. W., Co., New York. 
PAINT—Also see GRAPHITE. 

Dixon, Jos., Crucible Co., Jersey City, N. J. 

Holzapfels American Compositions Co., New York. 

Johns-Manville Co., H. -» New York. 

PATENT ATTORNEYS—See ATTORNEYS, PATENT. 
PENCILS. 

American Lead Pencil Co., New York. 

Dixon Crucible Co., Joseph, Jersey City, N. J. 
PHOSPHOR BRONZE CASTINGS. : 

Griscom-Russell Co., New York. 

Hyde Windlass Co., Bath, Maine. 

Lunkenheimer Co., Cincinnati, Ohio. 

McNab & Harlin Mfg. Co., New York. 

PILE DRIVERS. 

McMyler-Interstate Co., The, Cleveland, Ohio. 
PIPE COVERING—See NON-CONDUCTING COVERING. 
PIPE CUTTING AND THREADING MACHINES. 

Niles-Bement-Pond Co., New York. 

Oster Mfg. Co., Cleveland, Ohio. 

PIPE FLANGES—See FLANGES. 
PIPE UNIONS. 

Dart, E. M., Mfg. Co., Providence, R. I. 

Lunkenheimer Co., Cincinnati, Ohio. 

McNab & Harlin Mfg, Co., New York. 

National Tube Co., Pittsburg, Pa. 

Powell Co., The, Wm., Cincinnati, Ohio. 

Williams Valve Co., D. T., Cincinnati, Ohio. 
PIPE WRENCHES. 

Williams & Co., J. H., Brooklyn, N. Y. 
PLANERS, STANDARD METAL WORKING AND ROTARY. 

Niles-Bement-Pond Co., New York. 

PLANERS, SHIP PLATE. 

Niles-Bement-Pond Co., New York. 
PLANIMETERS. 

Star Brass Mfg. Co., Boston, Mass. 
PLATE-BENDING ROLLS. 

Niles-Bement-Pond Co., New York. 
PLUMBAGO—Also see GRAPHITE. 

Dixon, Jos., Crucible Co., Jersey City, N. J. 
PLUMBING—See MARINE PLUMBING. 
PNEUMATIC SEPARATORS. 

Griscom-Russell Co., New York. 

Sturtevant Co., B. F., Hyde Park, Mass. 
PNEUMATIC TOOLS 

Cleveland Pneumatic Tool Co., Cleveland, Ohio. 

Independent Pneumatic Tool Co., Chicago and New York. 
POPPET VALVES—See VALVES. 


Oe CYLINDER BORING BARS—See CYLINDER 


PORTABLE DRILLS. 
General Electric Co., Schenectady, N. Y. 


POWER PUNCHES AND SHEARS—See TOOLS, MACHINE, 


PRESSURE REGULATORS. 
Ashton Valve Co., Boston, Mass. — 
Lunkenheimer Co., Cincinnati, Ohio. 
Powell Co., Wm., Cincinnati, Ohio. 
Star Brass Mfg. Co., Boston, Mass. 
PRODUCERS—See MARINE GAS PRODUCERS. 


PROFESSIONAL CARDS. 
Cox & Stevens, New York. 
Decker, Delbert H., Millerton, N. Y. 
Donnelly. W. T.. New York. 
Farley, Edward P., Co., Chicago, Ill. 
Hough, Edward S., San Francisco, Cal. 
Watts, J. Murray, Philadelphia, Pa. 


PROJECTORS—See SEARCHLIGHTS. 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 


BORING 


DECEMBER, I9I5 INTERNATIONAL MARINE ENGINEERING 


PROPELLER WHEELS. 

Donnelly, W. T., New York. 

Gas Engine & Power Co., and Chas. L. Seabury & Co., Consol., 
Morris Heights, N. Y. 

Hyde Windlass Co., Bath, Me. _ 

Sheriffs Mfg. Co., Milwaukee, Wis. 

Trout, H. G., Co., Buffalo, N. Y. 

Watts, J.» Murray, Philadelphia, Pa. 


PROPELLING ENGINES—See ENGINES, PROPELLING. 
PUMPING MACHINERY—SEE ENGINES, PUMPING. 
ES SO SEE BOILER FEED PUMPS, AND ENGINES, PUMP- 


Alberger Puruap and Condenser Co., New York. 

Blake & Knowles Steam Pump Works, New York. 

Davidson, M. T., Co., New York. 

De Laval Steam Turbine Co., Trenton, N. J. 

Griscom-Russell Co., New York. 

Hyde Windlass Co., Bath, Maine. 

Kerr Turbine Co., Wellsville, N. Y. 

Sands, A. B., & Son Co., New York. 

Sturtevant Co., B. F., Hyde Park, Mass. 

Terry Steam Turbine Co., Hartford, Conn. 

Westinghouse Machine Co., East Pittsburgh, Pa. 
PUMPS, BILGE—See BILGE PUMPS. 
PUMPS—BOILER FEED. 


PUMPS, DREDGING. 
Terry Steam Turbine Co., Rartford, Conn. 
PUNCHING MACHINES AND SHEARING MACHINES, HYDRAULIC 
POWER AND HAND. j 
Niles-Bement-Pona Co., New York. 
PYROMETERS. 
Taylor Instrument Companies, Rochester, N. Y. 


QUADRANT DAVITS—See DAVITS. 


RAFTS—See LIFE BOATS AND RAFTS. 
RAILWAY DRY DOCKS. 

Crandall Engineering Co., East Boston, Mass. 
RANGE FINDERS. 

Cummings Ship Instrument Works. Boston, Mass. 

McNab Co., The, Bridgeport, Conn. 

RANGES. 

Sands, A. B., & Son Co., New York. 

Simplex Electric Heating Co., Cambridge, Mass. 
RASPS. 
Nicholson File Co., Providence, R. I. 

REAMERS. 

Morse Twist Drill & Machine Co., New Bedferd, Maso. 
REAMERS—PNEUMATIC., 

Independent Pneumatic Tool Co., Chicago and New York. 


REDUCING VALVES—See VALVES. 


REFLEX WATER GAUGES. 

Jerguson Gage & Valve Co., Boston, Mass. 
REFRIGERATING ENGINEERS—See ENGINEERS, CONSULTING. 
REFRIGERATING MACHINERY. 

Brunswick Refrigerating Co., New Brunswick, N. J. 

Clothel Co., The, New York. 

Jenne Menvile Co., H. W., New York, 

roeschell Bros. Ice Machine Co., Chicago, II]. 

Roelker, H. B., New York. 
REGRINDING VALVES—See VALVES. 
RELEASING GEAR. 

Welin Marine Equipment Co., Long Island City, N. Y. 
RELIEF VALVES—See VALVES. 
RESEATING MACHINES—See VALVE RESEATING MACHINES. 


REVOLUTION COUNTERS. 
Ashton Valve Co., Boston, Mass. 
McNab Co., The, Bridgeport, Conn. 
RHEOSTATS. 
General Electric Co., Schenectady, N. Y. 
Simplex Electric Heating Co., Cambridge, Mass. 
RIGGING—See ROPE, also WIRE ROPE. 
RIVER BOATS—Also see SHIPBUILDERS AND DRY DOCK COS. 
Fletcher, W. & A., Co., Hoboken, N. J. 
Gas Engine & Power Co., and Chas. L. Seabury & Co., Consol., 
Morris Heights, N. Y 
Merrill-Stevens Co., Jacksonville, Fla. 
New London Ship & Engine Co., Groton, Conn. 
Ward, Chas., Engineering Works, Chariesten, W. Va. 
RIVETING MACHINES, HYDRAULIC AND STEAM POWER. 
Independent Pneumatic Tool Co., Chicago and New York. 
Niles-Bement-Pond Co., New York. 
RIVETERS, PNEUMATIC. 
Independent Pneumatic Tool Co., Chicago and New York. 
ROLLER BEARINGS—See THRUST BEARINGS. 
ROOFING, FIREPROOF—See FIREPROOF CONSTRUCTION. 
ROOFERS’ SUPPLIES.. 
Asbestos Protected Metal Co., Beaver Falls, Pa. 
Johns-Manville Co., H. W., New York. 
ROLLS, BENDING AND STRAIGHTENING. 
Niles-Bement-Pond Co., New York. 
ROOFING PAINTS. 
Dixon, Joseph, Crucible Co., Jersey City, N. J. 
Ferdinand, L. W., & Co., Boston, Mass. 
Holzapfels American Compositions Co., New York. 
Johns-Manville Co., H. W., New York. 
ROPE—Also see WIRE ROPE and MANILA and SISAL ROPE. 
Columbian Rope Co., Auburn and New York. 
Durable Wire Rope Co., Boston, Mass. 
Griscom-Russell Co., New York. 
Plymouth Cordage Co., North Plymouth, Mass. 
Samson Cordage Works, Boston, Mass. 
Waterbury Co., New York. 
Whitlock Cordage Co., New York. 
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Portable Electrodynamometer 
Instruments 


Model 329 Polyphase Wattmeter 


An instrument of Precision guaranteed to an accuracy of 44 of 1% of full scale 
value, on A.C. Circuits of any frequency up to 133 cycles per second and on cir- 
cuits of any wave form. 

Double ranges are provided for both current and voltage circuits. Atl current 
ranges can be used for 100% overload indefinitely without introducing error. 

The movable system has an extremely low moment of inertia and is very effect- 
ively damped. Indications are independent of room temperature, the heating 
effect of current passing through the windings, and the instrument is shielded 
from external magnetic influences. 

The scale, 514 inches long, is uniform throughout the entire length, a character- 
istic of great value. It is hand-calibrated and provided with a mirror over which 

the knife-edge pointer travels, and the pointer 
may easily be adjusted to zero by means of a 
zero-correcting device. 

For complete information regarding 
Model 329 Wattmeters, write for Bulletin 
2002. Other models in this group are 
Model 310 Single-Phase and Direct Current 
Portable Wattmeter, described in Bulletin 
2002; Model 370 A.C. and D.C. Portable 
Ammeter, described in Bulletin 2003; and 
Model 341 A.C. and D.C. Portable Volt- 
meter, described in Bulletin 2004. 

Weston Portable Instrument  Trans- 
formers are described in Bulletin No. 2001. 


Weston Electrical Instrument Co. 
53 Weston Ave., Newark, N. J. 


New York Chicago San Francisco 

Boston Cincinnati Toronto 

Philadelphia St. Louis Montreal 

Buffalo ~ Richmond Winnipeg 

Cleveland Denver Vancouver 
Detroit 


No. 304 A. 


_ Threading 
~<— hent 

pipe with 
an Oster 


This is the 
all - round 
machine 
which re- 
quires less 
floor-space 
than the ordinary pipe- 
threading machine, and yet 
will thread bent pipe, bolts 
and nipples as well as 
straight pipe. 

Belt or motor operated, 
it threads bolts from 14 
inch to 19% inches, and pipe 
from 1 inch to 4-inch sizes. 
This model is typical of 


OSTER 


PIPE-THREADING MACHINES 


The machine which takes up the least room for a given amount 
of work is the most profitable. Ask for complete description and 
illustrated catalog. 


Kindly send catalog and name 


Tie OSTER po 
M F G : C rt) . ERGNYeY Seinin SA le inickoio Sib Emaar sete 


Company pect pee ee eee 


2117 E. Gist Street | Address..............-.0.000000e00s 


CLEVELAND, OHIO | City................ Statetn ener 
2101 | 
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OIL BURNING 


The highest possible efficiency in 
oil burning is reached with the 


KOERTING MECHANICAL SYSTEM 


In this system the oil, which has 
been properly heated and put under 
pressure, leaves the Koerting Cen- 
trifugal Burner perfectly atomized, 


Without Using Steam or Air 


as the atomizing medium, producing 
an exceptionally soft flame. This 
system is in successful operation on 
Battleships, Torpedo Boats. 


Write for Marine Catalogue 
descriptive of our other products. 


Schutte & Korting Co. 


1253 N. 12th St., Philadelphia, Pa. 


Thousands of Dollars Are 
Saved by Using 


THERMIT 


Rudderposis, stemframes and other sections can be welded with Thermit in 
a few days, thus returning your vessel to service quickly, saving thousands of 
dollars in dry dock charges alone. We have made a great many repairs to 
vessels of the Great Lakes, Coasts and Western Rivers. Full details are given in 
our new Marine Pamphlet 3425. Shall we send it ? 


Goldschmidt Thermit Co. 


90 West Street, New York City 


7300 So. Chicago Ave., Chicago 329-333 Folsom St. San Francisco 
103 Richmond St., W. Toronto, Canada 


Eureka Linen Fire Hose 


The largest Fire Hose Fac- 

tory in the world with forty 
years’ experience is behind the 
‘‘Eureka’’ brands of Linen 
Fire Hose. 


sun: — 
fits 


. 
rea) iy 


RED CROSS, FIRE OSes la 
USE JACKET FIRE HOSE Di 


The highest grade linen is 
used enn is rendered mildew and rot proof. 


EUREKA FIRE HOSE MEG. CO. 


NEW YORK 
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ROTARY BLOWERS—See BLOWERS. 
ROWBOATS—See LAUNCHES AND YACHTS. 
RUBBER BELTING. 


Johns-Manville Co., H. W., New York. 
New York Belting & Packing Co., New York. 
RUBBER GOODS—Also see Packing—Also see INTERLOCKING 
RUBBER TILING. 
Griscom-Russell Co., New York. 
Johns-Manville Co., H. W., New York. 
New York Belting & Packing Co., New York. 
Peerless Rubber Mfg. Co.. New York. 


RUBBER MATTING CEMENT. 
Ferdinand, L. W., & Co., Boston, Mass. 
RUBBER TILING—See INTERLOCKING RUBBER TILING AND 
SHEET RUBBER TILING. 


SAFETY DEVICES—See LIFE SAVING DEVICES. 
SAFETY VALVES—See VALVES. 
SANITARY FITTINGS—See PLUMBING. 
SANITARY PUMPS—See PLUMBING. 
SEARCHLIGHTS. 
Carlisle & Finch Company, Cincinnati, Ohio. 
Engberg’s Electric & Mechanical Works, St. Joseph, Mich. 
General Electric Co., Schenectady, N. Y. 
SENTINEL VALVES—See VALVES. 
SEPARATORS—PNEUMATIC—See PNEUMATIC SEPARATORS 


SHAFTING—HOLLOW, SEAMLESS STEEL. 
National Tube Co., Pittsburg, Pa. 


SHAFT STEEL—See STEEL SHAFTING. 
SHALLOW-DRAFT RIVER BOATS—See RIVER BOATS. Also 
SHIPBUILDERS AND DRY DOCK COMPANIES. 
SHEARING MACHINES, HYDRAULIC, STEAM POWER AND HAND. 
Niles-Bement-Pond Co., New York. 


SHEATHING METAL—See YELLOW METAL; also BRASS AND 
COPPER. 


SHEATHING, ASBESTOS. 
Johns-Manville, H. W., Co., New York. 


SHEET RUBBER TILING, 
Peerless Rubber Mfg. Co., New York. 


SHIPBUILDERS AND DRY DOCK COMPANIES—See alse RIVER 
BOATS AND DREDGES. 
Baltimore Dry Docks and Shipbuilding Co., Baltimore, Md. 
Bath lron works, Bath, Maine. 
Fletcher, W. & A., Co., * Hoboken, N. J 
Fore River Shipbuilding Crea ‘Quine 
Gas Engine & Power Co., and Chas. eee & Co., Consol., 
Morris Heights, N. Y. 
Merrill-Stevens Co., Jacksonville, Fla. 
Newport News Shipbuilding & Dry Dock Cv., Newport News, Va. 
New London Ship & Engine Co., Groton, Conn. 
Seattle Construction & Dry Dock Co., Seattle, Wash. 
Tietjen & Lang Dr Dot Co., Hoboken, N . 
Valk & Murdoch , Charleston, S Cc. 
Ward, Chas., Ragin serine Works, Charleston, W. Va. 


SHIP CHANDLERS—See CHANDLERY STORES. 
SHIP ELEVATORS—See MARINE ELEVATORS. 
SHIP FITTINGS. 


Ferdinand, L. W., & Co., Boston, Mass. 
Griscom-Russell Co., New York. 
SHIP GLUE—See MARINE GLUE. 
SHIP LOGS AND SPEED INDICATORS. 
Cummings Ship Instrument Works, Boston, Mass. 
McNab Co., The, Bridgeport, Conn. 
SHIP STORES—See CHANDLERY STORES. 
SHIPYARDS—See SHIPBUILDERS. 


SHIPS’ COMPOSITIONS. 
Holzapfels American Compositions Co., New York. 


SHOWER BATHS—See PLUMBING. 


SLOTTING MACHINES. 
Niles-Bement-Pond Co., New York. 


SMOOTH-ON. 

Smooth-On Mfg. Co., Jersey City, N. J. 
SOLDERING IRONS—ELECTRIC. 

Simplex Electric Heating Co., Cambridge, Mass. 


SPEED INDICATORS FOR SHIPS, YACHTS AND MOTOR BOATS. 
ohns-Manville Co., H. W., New York. 
McNab Co., The, Bridgeport, Conn. 
STEAM ENGINE INDICATORS—See INDICATORS. 
STEAM ENGINES—See ENGINES. 
STEAM GAUGES. 
Ashton Valve Co., Boston, Mass. 
Lunkenheimer Co., Cincinnati, Ohio. 
McNab & Harlin Mfg. Co., New York. 
Powell Co., Wm., Cincinnati, Ohio. 
Star Brass Mfg. Co., Reston Mass. 
Williams Valve Co., D . T., Cincinnati, Ohio. 
STEAM HAMMERS. 
Chambersburg Engineering Co., Chambersburg, Pa. 
Niles-Bement-Pond Co., New York. 


STEAM AND HOT-BLAST APPARATUS. 
American plowen ap Detroit, Mich. 
Sturtevant Ce., Hyde Park, Mass. 

STEAM PUMPS—See BUMPS. 


STEAM SEPARATORS. 

Griscom-Russell Co., New York. 

Williams Valve Co., D. T., Cincinnati, Ohio. 
STEAM SHOVELS—See DREDGING MACHINERY. 
STEAM SPECIALTIES. 

berger Pump and Condenser Co., New York. 

American Blower Co., Detroit, Mich. , 

Ashton Valve Co., Boston, Mass. 

Griscom-Russell Co., New York. 

Jerguson Gage & Valve Co., Boston, Mass. 

Lunkenheimer Co., Cincinnati, Ohio. 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 


DECEMBER, 1915 


INTERNATIONAL MARINE ENGINEERING 


Fix the Searchlight of Investigation upon the latest arrivals. 
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Western Office and Warehouse 


40 South Clinton Street, Chicago, fli, 


McNab & Harlin Mfg. Co., New York. 
National Tube Co.. Pittsburg, Pa. 

Powell, Wm., Co., ‘New York. 

Schutte & Kértin Co., Philadelphia, Pa. 
Standard Water systems Co., New York. 
Star Brass Mfg. Co., Boston, Mass. 
Williams Valve Co., ’D, T., Cincinnati, Ohio. 


STEAM SUPERHEATERS—See MARINE SUPERHEATERS. 


STEAM TRAPS. 
American Blower Co., eerie, Mich. 
Griscom-Russell Co., New York. 
McNab & Harlin Mfg. Co., New York. 
National Tube Co., Pittsburg, Pa. 
Schutte & Koning, wen Philadelphia, Pa. 
Sturtevant Co., F., Hyde Park, Mass. 
Williams Valve es D. T., Cincinatti, Ohio. 


STEAM TURBINES. 
Alberger Pump and Condenser Co., New York. 
Bath Iron Works, Bath, Maine. 
De Laval Steam Turbine Co., Trenton, N. J. 
Fletcher, W. & A., Co., Hoboken, N. J. 


Fore River Shipbuilding Corporation, Quiney, Mass. 


General Electric Co., peheneciady: N. 

Kerr Turbine Co., Wellsville, N 

Parsons Marine Steam Turbine Co., “New Yerk. 
Sturtevant Co., B. F., Hyde Park, Mass. 
Terry Steam Turbine ‘Cis, Hartford. Conn. 


Westinghouse Machine Co., East Pittsburgh, Pa. 


STEAM TURBINE DYNAMOS. 
De Laval Steam Turbine Co., Trenton, N. J. 
General Electric Co.. Schenectady, N N. Y. 
Westinghouse Machine Co., East Pittsburgh, Pa. 


STEAMERS, LIGHT-DRAFT, RIVER—See RIVER BOATS. 


STEEL BALLS. 
Bantam Anti-Friction Co., Bantam, Conn. 
STEEL PIPE. 
Continental Iron Works, The, Brooklyn, N. Y. 
National Tube Co., Pittsburgh, Pa. 
STEEL VALVES—See FORGED STEEL VALVES. 
STEERING ENGINES. 
American Engineering Co., Philadelphia, Pa. 
Dake Engine Co., Grand Haven, Mich. 
Hyde Windlass Co., Bath, Maine. 
Lidgerwood Mie: Co. ay New York. 
Sheriffs Mfg. . Milwaukee, Wis. 
STEERING GEARS. 
erican Engineering Co., Philadelphia, Pa. 
Hyde Windlass Co., ath,” Maine. 
STEERING WHEELS. 
American Engineering Co., Philadelphia, Pa. 
Dake Engine Co., Grand Haven, Mich. 
Hyde Windlass Co., Bath, Maine. 


STOP COCKS—See VALVES. 
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STOVES—See RANGES. 
STRAIGHTENING ROLLS—See ROLLS. 
SUPERHEATERS—See MARINE SUPERHEATERS. 
SUPERHEATER TUBES. 

National Tube Co., Pittsburg, Pa. 
SURFACE CONDENSERS—See CONDENSERS. 


SWITCHBOARDS—See ELECTRICAL INSTRUMENTS. 


TACKLE BLOCKS—See BLOCKS. 


TANKS—COPPER, GALVANIZED IRON, 
Griscom-Russell Co., New York. 
Sands, A. B., & Son Co., New York. 


TANKS, SEAMLESS STEEL. 
Continental Iron Works, The, Brooklyn, N. Y. 
National Tube Co., Pittsburgh, Pa. 


TANKS, WELDED STEEL. 
Continental Iron Works, The, Brooklyn, N. Y. 


TEAK—See LUMBER. 
TLDS ORAS aS AMON EVERY PURPOSE. 
& Division of the Taylor Instrument Cos., Rochester, N. Y. 


mea WELDING. 
Goldschmidt Thermit Co., New York. 


THREADING AND CUTTING MACHINES—See PIPE CUTTING AND 
THREADING MACHINES. 


THROTTLE VALVES—See VALVES. 


SEIS BEARINGS. 
Bantam Anti-Friction Co., Bantam, Conn. 


TILING—See INTERLOCKING RUBBER TILING. 


TOILET ACCESSORIES. 
ohns-Manville Co., H. W., New York. 
ands, A. B., & Son Co. bn New York. 


TOOLS, MACHINE. 
Niles-Bement-Pond Co., New York. 


TOOLS, MACHINISTS’ AND CARPENTERS—See »ENCH TOOLS. 
TOWING HOOKS AND CHOCKS. 
American Engineering Co., Philadelphia, Pa. 


TOWING MACHINES. 
American Engineering Co., STE OC Pa. 
Dake Engine Co., Grand Haven, Mich. 


TRANSMISSION ROPE—See ROPE. 
TRAPS—See STEAM TRAPS. 


IROL AND TRACK SYSTEMS. 
x & Co., Alfred, Philadelphia, Pa. 
Me My ler Interstate Co., Bedford, Ohio. 
TRUCKS, ELECTRIC—See ELECTRIC TRUCKS. 


TUBES—See BOILER TUBES; also BRASS AND COPPER. 
TUBE CLEANERS—See BOILER-FLUE CLEANERS. 
TUBE CUTTERS—See BOILER TUBE CUTTERS. 
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Zz TUGS—See SHIPBUILDERS. 
SISSSEEEEEEEERESEAAARAASASAASAASSSASASAAAEANANNEN | TURBINES—See STEAM TURBINES. 


STRENGTH 


American Engineering Co., Philadelphia, Pa. 
TURRET LATHES—See LATHES, TURRET. 

and Durability in Manila 

Rope can be obtained only 


TWINE—See ROPE—Also CORDAGE. 
lumbian Rope Co., Auburn, N. Y. 
by the most careful workman- 
ship and the use of high- 


Plymouth Cordage Co. ., North Plymouth, Mass. 
Samson erases Works, Boston, Mass. 

grade Manila Hemp and no 

. , Tee a 

‘‘mixtures. 


WHITLOCK MANILA 


Whitlock < Caediee Co., New York. 
is guaranteed All-Manila and 


N 


TWIST DRILLS. 
Morse Twist Drill & Machine Co., New Bedferd, Mass. 


UNIONS—See PIPE UNIONS. 
VACUUM GAUGES—See STEAM GAUGES. 
VACUUM TRAPS. 


Griscom-Russell Co., New York. 
Williams Valve Co., D. T., Cincinnati, Ohio. 


VALVES—Also see WATER VALVES. 
Ashton Valve Co., Boston, Mass. 
Griscom-Russell Co., New York. 
yereusen Gage & Valve Co., Boston, Mass. 
unkenheimer Co., Cincinnati, Ohio. 
McNab & Harlin Mfg. Co., New York. 
National Tube Co., Pittsburg, 1 
Powell, Wm., Co., Cincinnati, Ohio. 
Schutte & Korting Co., Philadelphia, Pa. 
Star Brass Mfg. Co., Boston, Mass. 
Williams Valve Co., D. T.; Cincinnati, Ohio. 
VALVES — BALANCED yet VALVES AND QUADRANT 
VALVES FOR SHIP ENGINES. 
Schutte & Kérting Co., Philadelphia, Pa. 
VALVES, WATER. 
erguson Gage & Valve Co., Boston, Mass. 
unkenheimer Co., Cincinnati, Ohio. 
National Tube Co., Pittsburgh, Pa, 
Williams Valve Com D, T., Cincinnati, Ohio. 


VARNISH—See PAINT. 
VENTILATING FANS—See BLOWERS. 
VENTILATORS. 

Sands, A. B., & Son Co., New York. 
VERTICAL PUMPS—See PUMPS. 
VOLTMETERS—See ELECTRICAL INSTRUMENTS. 
WATER CLOSETS, MARINE—See PLUMBING. 


WATER COLUMNS. 
yerguson Gage & Valve Co., ES Mass. 
unkenheimer Co., Cincinnati, Ohio. 
McNab & Harlin Mfg. Co., New York. 
National Tube Co., Pittsburg, Pa. 
Star Brass Mfg. Co., Boston, Mass. 
WATER GAUGES AND ALARMS. 
erguson Gage & Valve Co., Boston, Mass. 
unkenheimer Co., Cincinnati, Ohio. 
McNab & Harlin Mfg. Co., New York. 
National Tube Co., Pittsburg, Pa. 
Williams Valve Co., D. T., Cincinnati, Ohio. 


WATERPROOF CANVAS—See CANVAS, WATERPROOF, 


WATERPROOF ME) CEMENT. 
Ferdinand, L. W., & Co., Boston, Mass. 


WATERPROOF LIQUID GLUE. 
Ferdinand, L. W., & Co., Boston, Mass. 
WATERPROOF PAINT, 
Dixon, Joseph, Crucible Co., Jersey City, N. J. 
Ferdinand. L. W., & Co., Boston, Mass. 
Holzapfels American Compositions Co., New York. 


WATERTUBE BOILERS—See BOILERS. 
WATER VALVES—See VALVES, WATER. 


WELDING AND WELDING APPARATUS. 
Goldschmidt Thermit Co., New York. 


WHARF DROPS. 
American Engineering Co., Philadelphia, Pa. 


WHISTLES. 
Ashton Valve Co., Boston, Mass. 
Lunkenheimer Co., Cincinnati, Ohio. . 


McNab & Harlin Mfg. Co., New York. 
EE Powell Co., The Wm. Cincinnati, Ohno. 


will give you maximum service. 


Write for interesting printed matter 


Whitlock Cordage Co. 


Dept. M, 46 South St. 
NEW YORK 


y 
j 


SSE SSE SESSA >>) 


fps eS 


vy, 4 


Solid Braided Cord. All sizes. 
For log lines, lead lines, halyards, 


E Alles rope on motor boats, hand rails, etc. 


Will not stretch, kink or ravel like twisted rope, and wears longer. 
All SAMSON Cord is guaranteed free from imperfections. 
Send for samples and catalogue. 


SAMSON SPOT CORD 


SAMSON CORDAGE WORKS, Boston, Mass. 


ee ry) Star Brass "Mfg. Co., “Boston, Mass. 
WHITE METAL 
Griscom-Russell Co., New York. 
WINDLASSES. 
American Engineering Co., Philadelphia, Pa. 
Dake Engine Co., Grand Haven, Mich. 
i noanco, Eee cers ny AnennAaaay Hyde Windlass Co., Bath, Me. 


THdzenvood Mfg. Co., New York. 
WINCHES—See WINDLASSES. 
WIRE BORE Engineering Co., Philadelphia, Pa. 
FOR CLEAN THREADS Durable Wire Rope C., Boston, Masa! i 
Waterbury Co., New York. ‘ 


THAT ARE UP TO SIZE. WOOD SAWS—PNI-UMATIC. 


Independent Pneumatic Tool Co., Chicago and New York. 
WRENCHES—Also Spe PIPE WRENCHES. 
IN ALL STANDARD THREADS Williams & Co.. ™. H.. Breoklyn, N. Y. 
YACHT AND VESSEL BROKERS. 


Morse Twist Drill & Machine Co. Ob Ke Sere Nay a at 


NEW BEDFORD MASS. YACHT GLUE—See MARINE GLUE. 
YACHTS—See LAUNCHES AND YACHTS; also SHIPBUILDERS. 
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‘The Mark of Quality 
in Wire Rope 


ATERBURY ROPE, 
whether it be Standard 
Wire Rope, Armored Wire 
Rope or Fibreclad Wire 
Rope, has proven its superi- 
ority in every marine service. 


The Waterbury Company is 
the only manufacturer mak- 
ing every kind of rope used 
aboard a vessel—and can sup- 
ply every rope need from stem 
to stern. 


Put the responsibil- 
ity for all your ropes 
up to one manufac- 
turer—a company 
whose_ products 
have a reputation 
for quality and 
service dating 
back over one 
hundred years. 


TS 
We will be pleased 
to quote prices and 


send catalogues. .°. te 
3 Coi‘ing Down 


Fibreclad Wire Rope 


WATERBURY COMPANY 


63 PARK ROW, NEW YORK 


CHICAGO DALLAS, TEXAS 

365 E. Illinois Street Powell & Ellet Company 

SAN FRANCISCO 911 Southwestern Life Building 
113 Davis Street NEW ORLEANS 

BOSTON 1018 Maison Blanche Building 
220 Franklin Street Canal and Dauphine Streets 
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Launching of Battleship “Nevada,’’ Fore River Shipbuilding 
Corporation’s Yards, Quincy, Mass., July 11, 1914. 


When a large vessel, such as the 
“Nevada,” slides down the launching 
ways her speed is gradually checked and 
her great bulk safeguarded by so-called 
stops made of rope. 


These stops are estimated to offer a 
certain amount of resistance and their 
failure to do this is pretty sure to be 
shown up. Launching work is therefore 
quite a test of a rope’s uniformity. 


PLYMOUTH ROPE 


of our regular manufacture—such as we 
can furnish for any kind of marine work 
—stands this test where other ropes fail. 
It is used regularly by such concerns as 
the Fore River Shipbuilding Corporation, 
and is the rope to which all big ship- 
builders ultimately return after experi- 
menting with other brands. 


There’s a heap of satisfaction—and of 


saving—in using a rope of -such certain 
uniformity. 


And there are lots of other things about 
Plymouth Rope which are just as certain 
and equally well worth knowing. Follow 
our ads in this space each month and 
learn what they are. 


A3>2¢3, Plymouth Cordage 
2. AEE) 2 Company 
WS 2hZ North Plymouth, - 
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WELIN MARINE EQUIPMENT CO., Long Island City, N. Y....... 6 
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58 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 


INTERNATIONAL MARINE ENGInwili co | 


EFFICIENT AND DURABLE ARE 


IRON, BRASS AND STEEL VALVES, COCKS AND FITTINGS 


FOR 


MARINE SERVICE 


Full Line Manufacturers 


NcNAB & HARLIN MANUFACTURING CO. 


Established 1854 


OFFICE and SALESROOMS FACTORY 
55 John Street, N. Y. Paterson, N. J. 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 


INTERNATIONAL MARINE ENGINEERING 
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DO YOU APPRECIATE THE VALUE OF A PACKING 


that keeps the rod upon which it works 
in a constant state of lubrication ? 


If you do you will be pleased with 
TRADE MARK 


LMETTO™.. 


REG. U.S PAT. OFFICE 
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for it carries graphite grease lubricant from the heart of each single 
strand, which means that the friction which wears both 
rod and packing is done away with. 


To prove to you the lasting qualities of a perfectly lubricated 
packing let us send you a working sample of ‘‘Palmetto”’ for test. 


GREENE, TWEED & CO. 


Sole Manufacturers 
109 Duane St., New York. 
41 Tothill St., Westminster, London, S. W. 


When writing to advertisers, please mention INTERNATIONAL MARINE ENGINEERING. 
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